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GEIGY COMPANY, Inc. 


89-91 Barclay Street, New York City 


ANILINE COLORS 


DIPHENYL BROWN BBN EXTRA 


Is also a pre-war type made available. It is a soluble, 

level dyeing, direct color which gives the greatest 

satisfaction where fastness to washing and storing is 

desired. When after-treated in the usual manner its 

all-around fastness is improved greatly. Union goods 
desired are dyed splendidly. 


Sole Selling Agents for J. R. GEIGY S. A., Basle, Switzerland 
Established 1764 


Main Office J. R. Geigy S. A., Basle, Swit zerland; in Great Britain 


The Geigy Colour Co., Ltd., 35-37 Dickinson St., Manchester 


BOSTON PROVIDENCE PHILADELPHIA TORONTO COLUMBUS, GA. 














Advertising 
is the Sunlight 
of Business 


To all that is healthy and vital in business, 
it means increased strength and growth; 
but advertising is a fierce heat which 
withers and consumes that which is un- 
sound. 


A business which is not a good business 
should not be advertised. A business 
which would not benefit from widespread 
appreciation of its ideals had better acquire 
a new set of ideals. 
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A Pigmy in 1920—A Giant in 1922 


HAT was a $25,000 or $50,000 annual saving to a dyer in 
1920 when that amount was only a small fraction of his 
actual profits? 


“Suppose I do save that much. I’m only saving it for the govern- 
ment.” Perhaps nobody said that, but it was difficult to think any 
other way. 


So in 1920 Franklin Package Dyeing Machines, although they could 
actually save $50,000 or more annually in many mills, were of 
pigmy importance to the average dyer. 


3ut consider the situation in 1922. A $50,000 annual saving may 
mean the difference between an actual loss and a profit, and that 
is why the sales of Franklin Machines are growing rapidly. 


Is YOUR business in the situation where additional economies are necessary in order to 
tip the scales from the LOSS side to the PROFIT side? If it is, you will be doubly inter- 
ested in Franklin Package Dyeing Machines. 


These machines dye yarn in the wound form under pressure using only one gallon of 
liquor to a pound of yarn. This short dye bath, combined with the fact that the kier is 
closed, effects savings of thousands of dollars in fuel and water 1n many cases. 


Also because they dye in the wound form Franklin Machines eliminate the necessity of 
backwinding from warps or skeins, reducing winding costs from around 7 cents per pound 
to 2 cents per pound. Dyeing a million pounds a year the annual saving at this rate would 


be $50,000. 


And there are other savings which we have not even mentioned, but which we will be 
glad to take up with you on request. Write for full particulars today, stating what kind 
of dyeing you wish to do. No obligations on your part. 


FRANKLIN PROCESS CO. 


Philadelphia PROVIDENCE Manchester, Eng. 
New York Office, 72 Leonard Street 


SOUTHERN FRANKLIN PROCESS CO. 
Greenville, S. C. 





III 











IV AMERICAN DYESTUFF REPORTEkK 





“SILK BROWN G” 


A new, level dyeing, fast acid color for Wool or Silk Also an excellent neu- 
tral dyeing color. Dyes Silk or Wool in neutral or even in slightly alkaline bath. 
Heretofore the shading of light colors on silk or wool in a neutral bath was 
usually accomplished with red and yellow, with results far from satisfactory. 
“SILK BROWN G” brings relief to the union dyer as a mellow brown to 
‘6a. shade greys and light fancy colors on silk or wool in union, as well as a ground 
kB Pe oi sre) g 5 alee » 4 
S rownG color for Tan, etc. Is extremely level dyeing either when dyed in an acid bath or 
Manufactured only by neutral bath. 


ALTHOUSE CHEMICAL COMPANY, Office and Plant: READING, PA. | | 
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F.E. ATTEAUX & COMPANY, Inc. 


172-178 Purchase Street, Boston 


Ih" 





Sole Selling Agents for 


Palatine Aniline & Chemical Corp. 


Poughkeepsie, New York 


Manufacturers of 


ACID—CHROME—DIRECT and SULPHUR COLORS 
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INTERMEDIATES | 
Manufacturers’ Agents for 
HEMATINE CRYSTALS AND ALL DYEWOOD PRODUCTS 
F. E. ATTEAUX & COMPANY, Inc. 
BOSTON NEW YORK PHILADELPHIA CHICAGO 
=o A eH 


| The First Made in America: — 


ESSEX ERIKA 2GN || 


A very Bright, Clear, Bluish Shade of Pink. It discharges readily with Hydro- 
sulphite, is very level dyeing, and has ex:ellent solubility. It should be of interest 
*o all dyers of Cotton, Silk, and Half Silk. 


ESSEX ANILINE WORKS, Ine. 


Manufacturers of Aniline Colors. 
88 Broad Street, Boston, Mass. Factory at South Middleton, Mass. 


The Grasselli Chemical Co., Sole Sales Agents, 117 Hudson St., New York City 
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HE dry, crude dyestuff is of coarse 

granulation and not a product of de- 
pendable uniformity. The next process it 
must go through is that of pulverization, 
and the efficiency of this step determines 
to a large degree the ability to produce a 
satisfactory color. 


The uniformity of du Pont Dyestuffs is due 
in part to the fact that every pound of the 
finished dry product can pass through a 40- 
mesh screen while over seventy per cent of 
every powdered dye is of 80-mesh fineness. 

Such efficiency in pulverizing makes it pos- 


sible to thoroughly mix and standardize 
du Pont Dyestuffs. 
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(Day E. I. du Pont de Nemours & Co., Inc. 
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Dyestuffs Department 
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Steam Turbine Driven 


Self- 


mimes Hyclro-Extractors 


The Most Satisfactory Drive Where Steam Is 
Available 

























Turbine Is Entirely Enclosed. No Belts or Open 
Parts. 


Exhaust Steam is Clean and Available for Boiling, 
Heating, Drying or any other purpose for which low 
pressure steam is suitable. 


Self-Balancing Feature Takes Up Vibration. and no 
stops are necessary to equalize uneven loading. Belt 
Troubles are Eliminated. 


All Parts Being Enclosed There Is No Possibility 
of the Turbine Throwing Oil on the Goods. ‘There 
are no Open Working Parts to Gather Oil and Dust. 


INCORPORATED 
Formerly Schaum & Uhlinger 
Established 1850 

GLENWOOD AVENUE, AT SECOND STREET, PHILADELPHIA, U. S. A. 


New England Representatives: HURRICANE ENGINEERING COMPANY, £3 STATE STREET, BOSTON, MASS. 
Western Representatives: R. R. STREET & CO., 28 N. CLINTON STREET, CHICAGO, ILL. 


Consumers Who Require 
I. LEVINSTEIN & CO. 


Vat Dyes 
INCORPORATED 


y - shades demanded by their trade, will §@ 281-5 Franklin Street 
A) be glad to know that the following 
dyestuffs 


Boston, Mass. 


am 











| offer a 
HELINDONE 5 full line of 
ALGOL d American made 
HYDRONE A 
THIO-INDIGO f = 
INDANTHRENE i British made 








will be imported by us direct from the 
manufacturers— 


DYESTUFFS 


They represent 


British Dyestuffs Corporation, Ltd. 
Manchester, England 





| FARBWERKE VORM. MEISTER, LUCIUS & BRUNING 
MW) Cc 


FARBENFABRIKEN VORM. FRIED. BAYER & 
LEOPOLD CASSELLA & CO. 
KALLE & CO. 


HAMETZ & 


One-TwentyTwo Hudson Street, New York City, 
Boston Philadelphia Providence ae 


Ss Chicago Charlotte San Francisco 


O. 
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They are introducing to this country 


DUROPRENE VELVONA 


An acid and alkali proof varnish 














A new inert base and filler 
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~ KROMEKO FAST YELLOW Cc 6 Ww 


(Not Heretofore Made in America) 
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Very fast to light, fulling, carbonizing and steaming 
A splendid product for wool raw stock and yarns 


PRICED VERY LOW 


AMIDINE FAST YELLOW 4G 
AMIDINE CANARY YELLOW 8G 


Two Direct dyeing Yellows which are fast to alkali, acid and light 
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RECOMMENDED 
FOR 


L 


Samples and 





Padding of Cotton Piece Goods 

Piece Dyed Satins for Two- Toned and Solid Shades 
Speck Dyeing of Woolen and Worsted Pieces 
Artificial Silk Yarns Fast to Washing 

Khaki Shades on Unions for Shirtings 

Two- Toned Hosiery Composed of Mixed Fibres 
Yellow Component for Shading Sulphide Colors 
Yellow Shades Fast to Washing for Ginghams 
Cotton and ‘‘Silk Back’’ Piushes 


Prices Cheerfully Furnished 


JOHN CAMPBELL & COMPANY 

















75 Hudson Street New York, N. Y. 
Branches: 
Boston Providence Philadelphia Toronto 
Chicago an rnin z 
— Established 1895 


Manufacturers of 


The Original 


BLEACHING OIL 


for boiling out Cotton, to produce a foundat 
for a Pure White 


High Grade Sulphonated and Saponified 


CASTOR OIL PRODUCTS 
Para Soap Oil 


Solvents and Assistants for 
cleaning all Textiles 
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B & L Bleachers’ Bluings 
and Tints 


Works and Office, 





BOSSON & LANE 


ATLANTIC, MASS. 


AKING dyes like the pre-war types is no 
great achievement, for research carried out 
in America, on pre-war colors, shows that many 
desirable qualities can be added by improved pro- 
duction methods. We are not satisfied with 
making “just as good” dyes and that’s why our— 


| Chrome Blue Black M P 
" | Chrome Fast Black S W 
Chrome Fast Brown M P 
Chrome Green S E 


are the best dyes of their kind on the market. 
Send for samples and prove this for vourself. 


Byron, Heffernan & Co. 
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NATIONAL 
EXPOSITION 


CHEMICAL 
INDUSTRIES 


Raw Materials 
Machinery 
Froducts 


The Truth has been Told! 


The American Chemical Industry 
has stood squarely before the Amer- 
ican People and proven that they 
are competent and that with the 
proper support and encouragement 
they will not only continue to pro- 
duce the staple articles required by 
your industry but by increasing effi- 
ciency are lowering the cost to you, 
improving the strength and perma- 
nence of dyes and as fast as is pos- 
sible are producing the more difficult 
products which are needed. 


Were your industry in a like position 
you would ask a helping hand! Yet 
how soon, again, will you not issue 
a call of despair if the American 
Chemical Industry producing your 
chemicals and dyes is not encour- 
aged? 


You can protect yourself by coming 
to this Exposition and showing that 
you. encourage and urge them for- 
ward with renewed effort to meet 
your every need. There will be 
chemicals, dyes and materials you 
can use in your manufacture as well 
as machinery which will increase 
your competence and efficiency. 


Many new things will be shown in 
this great Exposition in the 


GRAND CENTRAL PALACE 
NEW YORK 


WEEKOF SEPTEMBER II* 


Tor farther particulars address 
NATIONAL EXPOSITION OF CHEMICAL INDUSTRIES 
GRAND CENTRAL PALACE 
NEW YORK 
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Anthranol Chrome Blue Black AR 


Dyes chrome mordant or top chromed. 

Recommended for fast shades of navy blue 
or all classes of stock. On account of its 
shade, level dyeing properties and solubil- 
ity it is especially suitable for piece dyeing 


Anthranol Chrome Brown W 


Dyes chrome mordant or top chromed. 
Is fast to light and fulling. The most level 
dyeing brown on the market. 


Acid Chrome Blue F 4 B 


Similar to the pre-war Chromotrope F 4B. 
Of special interest for dyeing piece goods 
to leave silk white. 


United States 
Color & Chemical 


Company, Ine. 
93 Broad St. Boston, Mass. 


New York Office: 25 Howard St. 


FACTORIES: 


NEW ENGLAND ANILINE WORKS, Ine. 
Ashland, Mass. 


GARFIELD ANILINE WORKS, Inc. 
Garfield, N. J. 
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White vs. White 




































Your selling agent 
will be glad to know 
that you can produce, 
without extra cost, 

a Permanent White 
without weakening by 
bleaching with Peroxide. 
He can thus satisfy 
jobber, retailer and 
consumer. 


Ask us how. 


THE ROESSLER & HASSLACHER 
CHEMICAL CO. 
New York 
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KNITTING ARTS 


‘EXHIBITION 


PA 


Invitation 


HE SUCCESS of the last ex- 


hibition was so pronounced 
that many of the exhibitors have 
already filed their applications 
for the coming Exposition. 


Bzfore the official allotment of space 
is made, however, the National Asso- 
ciation of Hosiery and Underwear 
Manufacturers extends a most cordial 
invitation to all Knitting Machinery, 
Knitted Underwear and Outerwear 
Manufacturers of every character, 
Hosiery, Yarn and Mill Equipment 
makers, to participate in this exhibit 
and partake of the numerous benefits 
to be derived— new business — new 
friends — new ideas — renewal of old 
acquaintances; all essential to a suc- 


cessful and up-to-date business house. 


UNDER THE 
PERSONAL DIRECTION 


OF 
CHESTER I. CAMPBELL 





Under Auspices 
of 


NATIONAL 
ASSOCIATION 
HOSIERY AND 
UNDERWEAR 
MANUFACTURERS 


AT 
PHILADELPHIA 


APRIL 2-6 
1923 


cna ALL COMMUNICATIONS TO EXECUTIVE OFFICE OF EXPOSITION 


5 PARK — BOSTON , MASS. 
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INDOPHENAL BLUE 


ALL SHADES 


FROM SKY BLUE TO BRILLIANT REDDISH TYPE 





These products are especially adapted to all kinds oj 
dyeing where a better grade of Sulphur 
Color is required 






They are distinguished by their excellent solubility, 
fastness to light, washing, rubbing, 
alkali and acid. 












MADE BY 


TOWER MANUFACTURING CO., Ine. 


DYESTUFFS DEPARTMENT 









SALES OFFICE AND FACTORY 
85 to 105 DOREMUS AVENUE NEWARK, NEW JERSEY 






















Atlantic Yellows STANDARDIZE 


Atlantic Blues 
Atlantic Maroons 


on 
Rodney Hunt Washers 
‘ 

Specialists in Sulphur Colors—all efforts are 
expended in producing finished products, 
which ARE SUPERIOR to any prevailing 
types. 


Atlantic Patent Black 


is the accepted American Standard of Sulphur 
Blacks. It possesses greater solubility, greater 
strength and greater brilliancy. 





(Ask for Booklet 221) 


USE ATLANTIC PRODUCTS 
WHERE SUPERIOR RESULTS ARE DESIRED 


Atlantic Dyestuff Co. 


PORTSMOUTH, N. H. 


NEW YORK BOSTON PHILADELPHIA 
CHARLOTTE CHICAGO PROVIDENCE 


Scouring and Rinsing 


Woolens, Worsteds, Cottons, Knit Goods 


Rodney Hunt Machine Co. 


40 Mill Street Orange, Mass. 
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Cc COLOSSAL 


An Express Fackage 
AD or « ora Carload 





At its Branch Offices, located at the 
representative centers of the dyestuff 
using trades, the National Aniline & 
Chemical Company, Inc., maintains in 
ample volume stocks of those dyes 
usually called for by the local trades. 


From these stocks prompt deliveries 
are made on orders calling for one 
pound in some cases, to fifty thousand 
pounds in others, to meet the needs of 
manufacturers who use color in their 
daily operations. 






National Aniline and Chemical Company, Ine. 


New York Chicago Charlotte Toronto Philadelphia 
Boston Hartford Montreal Providence San Francisco 
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‘*‘Circulated Everywhere Dyestuffs Are Used’’ 


Devoted to the practical application of dyestuffs in all industries; especially to textile chemistry—the science and practice 
of scouring, bleaching, dyeing and finishing. 
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Im Three Parts—Part I 
By WILDER D. BANCROFT 


Professor of Chemistry, Cornell University 


An Article in the Journal of Physical Chemistry Published at the University and Reprinted by Permission 


Note—References will be found at the conclusion of this installment, p. 171 


INTRODUCTION 
N 1875 Napier’ wrote: “If the various coloring 
matters used in dyeing had an affinity for the fiber 
the process would be very simple: it would only 
be necessary to make a solution of the dye drug and 
immerse the goods in it to insure their being dyed. 
But so far from this being the case, if we except indigo 
and safflower, there is scarcely a dyestuff that imparts 
its own color to goods; nay, the greater part of the 
dye drugs used have so weak an affinity, especially for 
cotton goods, that they impart no color sufficiently 
permanent to deserve the name of a dye. The cause 
a de- 
coction of logwood, the coloring matter is held in so- 
lution by the water; by putting a quantity of cotton 
into this solution the fibers become filled with the 
colored solution, but if the cotton has no power to 
render 
within 


of this is obvious. If, for example, we take 


that coloring matter insoluble, and retain it 
its fibers, it is plain that, by taking out the 
cotton 
within 


and putting it into water, the coloring matter 
and upon it will be diffused in the water—in 
other words, the dye, having no attraction to the fiber, 
ig washed out. This want of affinity makes dyeing 
sufficiently intricate and renders it more dependent 
upon science; indeed, it is only by the nicest arrange- 
ment of a few chemical laws that the dyer is enabled 
to turn to advantage the various coloring matters of 
which he is in possession. When the dyer finds that 
there is no affinity between the goods and any coloring 
substance which is put into his possession, he endeav- 
ors to find a substance which has a mutual attraction 
for the cloth and coloring matter, so that by combin- 
ing this substance with the cloth, and then passing the 
cloth through the dyeing solution, the coloring matter 
combines with the substance which is upon the goods, 


This third substance used, 
which acts as a mediator, combining two inimical 
bodies, is termed a mordant, from the French mordre, 
to bite—from an idea which the old dyers had that 


these substances bit or opened a passage into the fibers 


and constitutes a dye. 


of the cloth, giving access to the color. And although 
the theory of their action is now changed, the term 
is still continued and perhaps further investigation 
will prove the term not altogether inapplicable.” 

In the first English book on dyeing, Bancroft dis- 
tinguished between substantive and adjective colors.’ 
“To me, however, coloring matters seem to fall natu- 
rally under two general classes; the first including 
those matters which, when put into a state of solution, 
may be fixed with all the permanency of which they 
are susceptible, and made fully to exhibit their colors 
in or upon the dyed substance, without the interposi- 
tion of any earthy or metallic basis; and the second, 
comprehending all those matters which are incapable 
of being so fixed, and made to display their proper 
The 
shall denominate ‘substan- 


colors, without the mediation of some such basis. 
colors of the first class | 
tive,’ using the term in the same sense in which it was 
employed by the great Lord Verulam, as denoting a 
thing solid by, or depending only upon itself; and col- 
ors of the second class I shall call ‘adjective, as im- 
plying that their luster and permanency are acquired 
by their being adjected upon a suitable basis.” 
}ancroft’s views on mordants * are practically those 
held many years later by Napier. “Adjective coloring 
matters are generally soluble, in a great degree at 
least, by water; though some of them derive their solu- 
bility from an intermixture of what has been called 
‘extractive’ matter; which being separated in the dye- 


ing process, after the adjective color has been applied 
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to the dyed substance, their union becomes thereby 


more intimate and permanent. But in other respects, 


adjective colors owe their durability, as well as theit 
luster, to the interposition of some earthy or metallic 
basis; which, having a considerable attraction, both 
for the coloring matter and the stuff to be dyed, serves 
as a bond of union between them, and obviates that 
disposition to suffer decomposition and decay, which 
naturally belongs to such coloring matters when un- 
combined. These earthy and metallic bases, having 
been commonly employed in a state of solution or 
combination with acids, were from that circumstance 
denominated mordants (biters or corroders) by the 
French, who, indeed, began to employ the term long 
before anything like a true theory of dyeing had been 
conceived; whilst even alum was supposed to act by 
its sulphuric acid, and not by the pure clay upon which 
its usefulness depends, and whilst in truth all the 
other matters called mordants were supposed to be 
useful only by their solvent or corroding powers; and 
the term, having been thus employed, has been since 
adopted in other countries. The ingenious Mr. Henry, 
of Manchester, has, however, lately objected to it, with 
great reason, and proposed in its stead to employ the 
term ‘basis, which seems defective only inasmuch as 
it does not express the particular affinity, or power of 
attraction, manifestly subsisting between these earthy 
and metallic substances, and the several adjective col- 
oring matters, as well as between the former and the 
fibers of wool, silk, cotton, etc. I confess, however, 
that no other more suitable term has occurred to me: 
and being unwilling to propose new terms, without 
some cogent reason, I shall sometimes employ that of 
mordant as well as that of basis; though not indis- 
criminately in all cases; since I shall generally use the 
former to signify earthy and metallic substances when 
actually dissolved by some acid, alkaline or other 
solvent, and when of course they will commonly prove 
more or less corroding or biting, according to the 
original meaning of the term. But the denomination 
of basis will be most frequently used to designate 
the same earthy and metallic substances, distinctly and 
separately from any acid or other solvent, when ac- 
tually fixed in the pores or fibers of wool, silk, etc., or 
when it is not intended to notice any property in them. 
which may more immediately result from their com- 
binations with any particular menstruum. M. Berthol- 
let, indeed, gives the term mordant a much more ex- 
tensive signification, as meaning all the different chem- 
ical agents capable of serving as intermedia between 
the several coloring particles and the stuffs so dyed 
with them, either for the purpose of assisting their 
union, or of modifying it. This last effect (or modifi- 
cation) may, however, be produced by a variety of 
matters besides those which are of the earthy or metal- 
lic kinds, and indeed by everything capable, not of 
fixing, but of merely varying the shades of adjective 


coloring matters. These, therefore, I think it more 
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proper to designate, not as mordants or bases, but as 
‘alterants’ whose use and application may in this re- 
spect be extended to substantive as well as to adjective 
colors.” 


A mordant is thus a substance which is adsorbed 
strongly by the fiber and which adsorbs the dye 
strongly. If one is a purist, it is necessary to say that 
adjective colors dye the mordant and not the fiber; 
but nobody does this, because the difference can only 
be detected by careful microscopic observation.* 

The word mordant has prevailed over Bancroft’s 
word, basis, so far as the dyeing industry is concerned; 
but the latter term has survived in the paint trade, 
where we speak of the carriers for lakes as bases,’ this 
having nothing to do with the chemist’s use of the 
word to denote an oxide or hydroxide. In fact, a par- 
ticular precipitated barium sulphate ® has been given 
the trade name of Lake Base because it was “of great 
value as a base upon which to precipitate lakes.” 

At the present time we distinguish acid and basic 
mordants, the tannins and the so-called oils being the 
acid mordants,’ while the hydrous oxides of the heavy 
metals are classed as the basic mordants. This dis- 
tinction is a comparatively recent one, for the basic 
mordants used to be considered as practically the only 
ones.* 

“All the mordants, with one or two exceptions, are 
found among the metallic oxides. It may be supposed 
from this that, as metals are the most numerous class 
of elements, mordants are also very numerous: 
not so, however. 


it 1s 
In order that the substance may act 
as a mordant, it must possess certain properties: it 
must have an attraction for the coloring matter, so as 
to form with it an insoluble colored compound; and it 
must be held easily in solution in order to enter within 
the fiber. It may also have an affinity for the fiber, a 
tendency to unite with it, but this property is not es- 
sentially necessary; only the two first properties are 
so, and they limit the mordants almost wholly to what 
are termed the substances 
which are not by themselves soluble in water. 

“The bases or oxides which are in general use as 


insoluble bases—that is, 


mordants, and which appear to succeed best, are alu- 
mina and the oxides of tin and iron; the two first are 
colorless, and the peroxide of the latter is brown, and 
imparts to white goods a buff or nankeen color; which 
in many cases affects to a considerable extent the color 
of the cloth, a circumstance which must also be at- 
tended to by the dyer. Indeed, the principal part of 
all dyeing operations is the proper choice and appli- 
cation of mordants; there being a chemical union be- 
tween them and the coloring matter, a new substance 
is formed, not only differing in properties, but differ- 
ing in color, from any of the originals, consequently 
a very little alteration in the strength or quality of a 
mordant gives a decided alteration in the shade of 
color. However, this gives the dyer a much wider 
field for variety of shades, and at the same time a less 
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number of coloring substances are required; as, for 
example, logwood alone gives no color to cotton 
worthy the name of a dye; yet by the judicious appli- 
cation of a few different kinds of mordants, all the 
shades from a French white to a violet, from a lav- 
ender to a purple, from a blue to a lilac, and from a 
slate to a black, are obtained from this substance. 


“The property which the fiber possesses of fixing 
portions of the dyestuff within its pores will have to 
be often referred to, as it bears a very important rela- 
tion to mordants. What are termed astringent sub- 
stances have a strong action in this way in combining 
with the fibers of cotton goods. A piece of cotton put 
into a hot solution of sumach, and remaining in it until 
cool, there is a quantity of the astringent principle, 
probably gallic or tannic acid, fixed upon the fiber 
which no washing will remove. We have seen goods 
thus treated passed afterwards through all the regular 
operations of bleaching, and still retaining so much of 
these substances a3 was sufficient to impart a black 
tint on passing them through protosulphate of iron. 
Hence the astringent matters in many vegetable dyes 
act a very important part in the dyeing operations 
Whether such substances as galls and sumach, which 
are used only for their astringent principle, may be 
termed mordants is a question we need not discuss, 
but they are essentially necessary for fixing within the 
fiber such quantities of the metallic base or mordant 
as are required to give depth and permanency to the 
color; and as these astringent matters produce tints 
with the bases, they give a wider scope for variety of 
color. Thus, if we pass a piece of cotton through a 
solution of protochloride of tin, and then wash it in 
water, we will have a great quantity of oxide of tin 
fixed within the fiber by the operation of washing; 
and by passing this cloth through a decoction of 
Brazil-wood, and then ‘raising’ with a little spirits, 
there is a fine though not permanent rose-red pro- 
duced. If we pass the cotton through bichloride of 
tin, and then wash, there is very little of the oxide of 
tin fixed; for the bichloride is not decomposed, as the 
protochloride is, by water. If, then, it is passed 
through the Brazil-wood in the same manner as the 
other, a color of less depth is produced; but if the 
cloth be previously steeped in sumach, and be then 
passed through the tin solution, even the bichloride, 
‘the astringent principle of the sumach combines with 
the tin and forms an insoluble compound; and there is 
thus fixed a great quantity of the metallic base within 
the fiber, which gives the color with the Brazil-wood, 
so that, when immersed into the wood decoction, there 
is obtained a color of great depth and permanency. 
But the compound formed between the tin and sumach 
gives a yellow, and thus peculiar tints of the color are 
obtained; instead of having a rose color, as was ob- 
tained without the sumach, a deep rich red, between 
rose and scarlet, is produced. Thus sumach, galls, 


etc., are extensively used, in connection with metallic 
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bases, to fix, modify and impart depth to colors for 
which these bases are applied. The nature of these 
astringent substances will be given under the distinc- 


tive names of the matters which contain them.” 


While the oxides of aluminum, tin and iron were 
practically the only basic mordants in use in Napier’s 
time, chromic oxide is probably to-day the most im- 
portant of all the mordants, unquestionably so for 
wool. Nearly all possible oxides have been studied at 
one time or another. Liebermann® reports on ex- 
periments with the oxides of aluminum, antimony, 
beryllium, bismuth, cadmium, cerium, chromium, co- 
balt, copper, iron, lead, manganese, nickel, thorium, 
tin, uranium, yttrium, zine and zirconia. 
used as mordant on leather hat-bands. Alumina was 
the first mordant used, and in the old days the oxides 


of aluminum and tin were the most important, with 


Titania ?° is 


iron oxide a poor third, because people were interested 
in obtaining bright colors. Nowadays the oxides of 
chromium and aluminum are the important ones, with 
the oxide of iron a fair third and the oxide of tin a 
poor fourth. The possibility of using other oxides had 
been considered more than a century ago, for Ban- 
croft’? says: “It will be ascertained hereafter, by my 
own particular experiments, that all the metals, prop- 
erly so called, as far as they have been tried, are capa- 
ble of attracting adjective coloring matters in some 
degree, and of serving as bases to them; and this is 
also true of most of the earths; though none of them 
is so efficacious and useful in this way as alumine; in- 
deed, this and the oxide of tin seem to be the only 
bases suited, by their perfect whiteness, to reflect the 
rays of light so as to exhibit adjective colors with their 
utmost luster and brightness, every other falling short 
of these in that respect, and almost all of them appear- 
ing to sadden or darken the colors which they serve to 
fix. Probably the oxides of zinc and antimony do this 
less than any of the others; the former, however (zinc), 
does not appear, by my experiments, capable of giving 
much stability and permanency to any color dyed 
with it.” 

Until near the end of the fifteenth century the alum 
used for dyeing in Italy came from the Turks, there 
being an alum works near Constantinople 
mous one near Smyrna.” 


and a fa- 
“About the year 1460, Bar- 
tholomew Perdix (by some called Pernix), a Genoese 
merchant who had become acquainted with the prepa- 
ration of alum in Syria, when returning thence to 
Italy, happened, at the island of Aenaria, now called 
Ischia or Hiscla, to observe large alum stones among 
the substances which had been thrown up, more than 
one hundred years before, in consequence of the erup- 
tion of a destructive volcano there; and, having cal- 
cined some of these stones in a furnace, he extracted 
from them excellent alum.” Pure alum was apparently 
given the additional appellation in Italy of rocca or 
roccha, when come the French name of alun de roche 


and the English one of roach alum. 
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A few years after Perdix had begun to produce alum 
from the stones which he found at Ischia, the famous 
deposit at Tolfa near Civita Vecchia was discovered 
by John di Castro. The account of this throws such a 
light on the trade in the heavy chemicals in those days 
that it is worth quoting ** in spite of its having nothing 
to do with the theory of mordants. 

“This John di Castro, being fond of traveling, had 
resided some time at Constantinople, and acquired 
much wealth by dyeing cloth made in Italy, which 
was transported thither and committed to his care, on 
account of the abundance of alum in that neighbor- 
hood. Having by these means an opportunity of see- 
ing daily the manner in which alum was made, and 
from what stones, or earth, it was extracted, he soon 
When, by the will of God, that city 
was taken and plundered, about the year 1455, by Ma- 
homet II, Emperor of the Turks, he lost his whole 
property; but, happy to have escaped the sword of 
these cruel people, he returned to Italy, after the as- 
sumption of Pius II, to whom he was related, and 
from whom he obtained, as an indemnification for his 


learned the art. 


losses, the office of commissary-general over all the 
revenues of the Apostolic Chamber, both within and 
without the city. 
ersing all the hills and mountains, searching the bowels 


While in this situation he was trav- 


of the earth; he at length found some alum stones in 
the neighborhood of Tolfa; and having made experi- 
ments by calcining them, he obtained alum, and repair- 
ing to the pontiff, said to him: ‘I announce to you a 
victory over the Turk. He draws yearly from the 
Christians above three hundred thousand pieces of 
gold, paid to him for the alum with which we dye wool 
of ditferent colors, because none is found here, but a 
little at the island of Hiscla, formerly called Aenaria, 
near Puteoli, and in the cave of Vulcan at Lipari, 
which, having been exhausted by the Romans, is now 
almost destitute of that substance. I have, however, 
found seven hills, so abundant in it that they would 
be almost sufficient to supply seven worlds. If you 
will send for workmen sufficient, and cause furnaces to 
be constructed and the stones to be calcined, you may 
furnish alum to all Europe; and that gain which the 
Turks used to acquire by this article being thrown into 
your hands, will be to him a double loss, etc.’ These 
words of Castro appeared to the pontiff as the mere 
results of idle dreams. He, however, employed skillful 
people, who found that the stones really contained 
alum; but least some deception might have been prac- 
tised, others were sent to the place where they had 
been found, who met with abundance of the like kind. 
Artists who had been employed in the Turkish mines 
in Asia were then brought from Genoa; and these, 
having clesely examined the nature of the place, de- 
clared it to be similar to that of the Asiatic mountains, 
which produce alum; and, shedding tears for joy, they 
kneeled down three times, worshipping God and prais- 
ing his kindness in conferring so valuable a gift on our 


age. The stones were calcined, and produced alum 
more beautiful than that of Asia, and superior in qual- 
ity. Some of it was sent to Venice and to Florence; 
and being tried, was found to answer beyond expec- 
The Genoese first purchased a quantity of it, 
to the amount of twenty thousand pieces of gold: and 
Cosmo, of Medicis, for this article laid out afterwards 


tation. 


seventy-five thousand. On account of this service, 
Pius thought Castro worthy of the highest honors, 
and of a statue, which was erected to him in his own 
country, with this inscription: ‘To John di Castro, the 
inventor of alum’; and he received, besides, a certain 
share of the profit; immun:ties and a share also of the 
gain were granted to the two brothers, Lords of Tolfa, 
in whose land the aluminous mineral has been found. 
This accession of wealth to the Church of Rome was 
made, by the divine blessing, under the Pontificate of 
Pius II; and if it escape, as it ought, the hands of 
tyrants, and be prudently managed, it may increase, 
and afford no small assistance to the Roman pontiffs, 
in supporting the burthens of the Christian re- 
ligion.” 

“The wealth which the Pope obtained from the dis. 
covery and working of the mines of Tolfa, encouraged 
and produced similar undertakings in other parts of 
Italy, particularly at Volterra, in the district of Pisa, 
though their success was great'y obstructed by the 
obstacles which the Pope contrived and employed 
against them, in order that he m’ght monopolize all 
the benefits to be derived from the manufacture and 
sale of alum; of which he raised the price so exorbi- 
tantly, that alum procured from the Turks was found 
much cheaper than that of Tolfa, and, therefore, em- 
ployed. But to obviate this interference, the Pope 
pretended to devote the revenue produced by his alum 
work to the defense of Christianity against the Turks, 
and menaced all who should act so unchristianly, as to 
purchase or procure alum from these infidels, with ex- 
communication; which prohibitions were renewed by 
several of his successors.” 

“In England the first alum work was that of Gis- 
borough, in Yorkshire, begun near the end of Queen 
Elizabeth’s reign, upon lands belonging to Sir Thomas 
Chaloner, who secretly procured workmen from the 
alum works at Tolfa, no person in England then know- 
ing how to produce it. This seduction of his workmen 
so enraged the Pope, as we are told by Pennant, in his 
Tour to Scotland, that his endeavored to 
frighten and recall them, by curses, or anathemas, in 
the very form left us by Ernulphus.” 

Bancroft '* 


holiness 


states that “this alum continues to be 
known under the name alum and esteemed 


above all others; principally because it contains about 


Roman 


half as much iron as most other alums; the latter, how- 
ever, may be rendered equally pure and valuable by 
calcining, then dissolving, and afterwards recrystalliz- 
ing them. Stahl, Newman, Pott and other eminent 
chemists consider alumine as a calcareous earth, and 


—— 


See 
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not as being an earth, which it is, swi, generis, nearly 
related to clay, but differing from it.” 


15 under the name of Roman 


According to Bersch, 
alum, “or that of ‘cubical alum,’ a variety of alum is 
sold, generally at a rather higher price than ordinary 
alum, from which it is distinguished by its crystalline 
Ordinary alum forms octahedral crystals often 
the size of a child’s head, but cubic alum well-formed 


cubes. 


form. 


The property of crystallizing in cubes may be 
imparted to any alum solution by the addition of a 
little potash.*® 
in German works in this way. 


Much so-called Roman alum is made 
When this alum con- 
tains very little iron, it is quite equal in quality to the 
best Roman alum, for the higher value of the latter 
is due entirely to its low content of iron. The alum 
prepared in the province of Naples is still better than 


Roman alum; it contains less iron.” 


We are so familiar with metallic aluminum and so 
accustomed to look upon Sir Humphrey Davy’s prep- 
aration of the alkali metals as one of the great dis- 
coveries of the period that it is rather a shock to learn 
that this view was not shared by all of his contem- 
poraries.** 

“T have, in the course of this work, commonly adopt- 
ed the language and, with a few exceptions, the prin- 
ciples or explanations of modern chemistry, not as be- 
ing wholly unobjectionable but as according best with 
known facts, and being most likely to become parts of 
a more perfect system, when future discoveries shall 
have laid a sufficient foundation for the construction 
of one. I have not, however, been convinced of the 
expediency of adopting some of the opinions promul- 
gated by Sir Humphrey Davy; though I hope and be- 
lieve that I am properly disposed to admire his ex- 
traordinary talents and acknowledge the important 
This is 
not the place to discuss, and, therefore, it would be 
improper to dispute any of his facts; but I hope it may 
not be deemed improper for me to mention a few of 


additions made by him to chemical science. 


the objections to which some of his conclusions seem 
liable. 

‘He supposes himself to have proved that the fixed 
alkalies (and several of the earths) are metals com- 
bined with oxygene, or, in other words, metallic ox- 
ides ; and that when the oxygene has been separated by 
the powerful agency of opposite electricities, from the 
bases of these alkalies, the latter are reduced, each to 
its proper metallic state, and though the supposed 
metallic globules so produced cannot be retained in 
this state for a single minute without burning, and 
again becoming potash and soda, and are besides tiuch 
lighter than water, he has thought it right to consider 
and arrange them as metals, under the names of po- 
tassium and sodium.'* He (Sir H. Davy) admits that 
‘a considerable degree of specific gravity was formerly 
considered as an essential character of metallic sub- 
stances, but (he adds) I have discovered bodies lighter 
even than water which agree in all other essential 
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qualities with metals, and which consequently must 
be arranged with them.’ See ‘Elements of Chemical 
Philosophy,’ p. 319. How it should follow that bodies 
which agree with metals in all but one essential char- 
acter must be arranged with them I am unable to 
conceive; for to my understanding, an opposite infer- 
ence seems the most natural, and, indeed, the only al- 
But is it true that the bodies in question 


do really possess all the other character which are 


lowable one. 


deemed essential to the constitution of a metal? Is 
not the strong propensity of potassium and sodium to 
burn instantaneously in the air, and as instantaneously 
to decompose water, without acquiring in either case 
the properties of metallic oxides, at variance with all 
former ideas of the nature and essential character of 
a metal? Even the shining quality of these supposed 
metals, which more than anything else seems to give 
them a metallic appearance, belongs equally to pe- 
troleum, when diffused upon the surface of water, and 
to indigo when dissolved for topical application by 
Sir H. Davy 


has admitted (p. 321 of his Elements) that ‘the com- 


calico printers, as is hereafter described. 


mon metals, in consequence of ther fusibility, mallea- 
bility, hardness and durability, have been the most 
important insrtuments of the arts’; and that ‘the uses 
of them have been essential to the progress of civili- 
zation’: after such an admission, it may, I think, be 
reasonably asked why they are to be confounded with 
matters which have none of these characters. 
“Surely, if it be expedient (which I do not perceive) 
to comprehend things so dissimilar, under one com- 
mon or general denomination, it would be much more 
convenient to invent a new name for that purpose ana 
allow us to designate matters of such high importance 
as the metals, properly so called, by that which has 
been so long appropriated to them. To confound, by 
one appellation, substances so unlike each other, as 
those commonly called metals, earths and salts, must 
be highly inconven‘ent for the ordinary purposes of 
life, as well as for the operations of human intellect; 
and it must be no small addition to the evils of this 
confounding to have it extended even to water, and to 
that fluid of which our atmosphere chiefly consists, 
nitrogene; both of which, as a consequence of these 
doctrines, are to be deemed metallic oxides (i. e., of 
hydrogene). It cannot, I think, be necessary for the 
advancement of science that we should thus perplex 
our language and ideas, and subvert those distinctions 
which have long regulated the actions and opinions 
of mankind; and I have, therefore, abstained from 
these innovations in the following pages. There is, 
indeed, an additional reason for not considering in 
this work the alkalies as metallic oxides; which is, 
that their effects in dyeing are as opposite as possible 
to those of the oxides of metals, properly so called: 
and in regard to alumina (or the earth of alum), which 
is supposed to contain 2 peculiar metal, called by Sir 
H. Davy ‘aluminum,’ | must declare that the evi- 
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dence of probability of its existence appears to me 
much more feeble even than that which regards the 
supposed metals of the alkaline earths; which last, in 
my judgment, is far from being sufficient to warrant 
his arrangement of them in the class, and under the 
denomination, of metals.” 

It is worth noting that Bancroft uses the word alu- 
minum and not aluminium. Davy ’® says in one place 
that if he had succeeded in isolating the metal he was 
going to call it alumium; but he actually does call it 
elsewhere 2° aluminum. Graham *' uses the same spell- 
ing, while Silliman ** writes aluminium, though add- 
ing that “aluminum would seem preferable, but I 
adopt the orthography already introduced.” The 
truth of the matter seems to be that aluminum is the 
proper English spelling, analogous to platinum, stan- 
num and glucinum, while aluminium is a later and 
German version. 

The earlier experiments on the mordanting of wool 
and with aluminum sulphate or with alum do not seem 
at all in accord with what we now find; but the dis- 
crepancy is more apparent than real. 
Bancroft *°: 


According to 
To impregnate wool or woolen cloth 
with aluminous basis, it is commonly boiled in water, 
with from one-fourth to one-sixth of its weight of 
alum, and from one-twelfth to one-sixteenth of its 
weight of crude tartar, putting the latter first into the 
water, and, afterwards, the powdered alum: the heat 
of the water, being gradually raised, is kept at the 
boiling point for an hour and a half, or two hours, 
during which the cloth is turned through the boiling 
liquor on a winch, that the mordant may be equally 
applied; and being afterwards taken out and drained, 
it is commonly left until the next day, and then rinsed 
in clean water, for dyeing. In the early collection of 
recipes, printed in 1605, and already mentioned, sour 
bran liquor is commonly directed to be employed in 
this way with alum; and it seems to have answered 
the purpose of tartar, which, when it came to be gen- 
erally used in this way with alum, was supposed by 
the older dyers to do good by softening and correcting 
the acrimony of the latter: probably, however, the 
purposes which it answers are not yet clearly ascer- 
tained; one of them seems to be that of increasing 
the solubility of alum and enabling it more completely 
and intimately to penetrate the fibers of the wool, with 
which it moreover enters into a permanent union and 
thereby contributes efficaciously to modify, vary and 
in some cases to brighten the colors with which it is 
employed, as will be seen hereafter. 

“It was until very lately believed, even by those 
who had most knowledge of the subject, that woolen 
cloth boiled in this way, with alum, decomposed the 
latter, in a considerable degree at least, attaching to 
itself the alumine, though not without a small portion 
of the sulphuric acid in combination therewith.** Very 
recently, however, MM. Thenard and Roard (of whom 
the latter is director of the dyeing department at the 


imperial manufactory of the Gobelins at Paris) ap- 
pear to have acquired more correct ideas on this point 
by a series of experiments, of which they have given 
a minute statement in a memoir read at the Physical 
and Mathematical class at the French National Insti- 
tute (see Ann. de Chimie tom., 74, p. 267 [1810]). 

“These experiments were principally made with 
alum, acetate of alumine, tartar and the solutions of 
tin, applied to wool, silk and cotton; and by these it 
was fully ascertained that alum and cream of tartar do 
not decompose each other when dissolved in water and 
boiled with wool (a fact which had, indeed, been pre- 
viously asserted by Berthollet); that in this boiling, 
the wool combines with the alum without decompos- 
ing it in any degree,?® and also with the tartar; that 
equal parts of alum and tartar would dissolve in two- 
fifths less of water than would be required to dissolve 
them separately. 

“They found that wool, as it is commonly cleansed 
for being alumed, was not deprived of the carbonate 
of lime naturally combined with it; and that this wool 
being boiled the usual time, with one-fourth of its 
weight of alum and one-sixteenth of its weight of 
cream of tartar, rendered the bath or water, troubled 
or muddy, and produced (as is, indeed, commonly ob- 
served) a copious white sediment, which being col- 
lected, washed, and analysed, was found to consist 
chiefly of a sulphate of lime, and a saturated sulphate 
of alumine. That when wool had been properly 
cleansed, and deprived of its carbonate of lime, no sul- 


phate thereof was found. Such wool or cloth, being 


boiled in pure distilled water, with the proportions 
just mentioned of alum and tartar, and the bath or 
liquor with which the boiling had been performed 
being carefully evaporated, a residuum was found, 
consisting of alum, cream of tartar, and a compound, 
difficultly crystallizable, of tartrite of potash and ani- 
mal matter. The wool itself, when so boiled, afforded, 
by repeated washings, alum, and a small quantity of 
cream of tartar, besides a very sour combination of 
tartaric acid, alum, and animal matter. As the acid of 
tartar combines so copiously with wool, MM. Thenard 
and Roard have inferred, that it ought not to be em- 
ployed in this way with alum, except for colours which 
acids contribute to raise and improve: and among such 
colours they rank those of cochineal, kermes, and mad- 
der; but those of weld, logwood, and Brasil wood, not 
resisting acids as they suppose, wool, intended to be 
dyed from either of these, ought, as they think, to be 
alumed, without any addition of tartar. The accuracy 
of these opinions will be tried by facts when the sev- 
eral colouring matters here mentioned shall claim our 
particular attention.” 


Napier *® quotes the following theory of mordants 
by M. Dumas: 
“Cream of tartar, or bitartrate of potash, constitutes 
by itself a feeble mordant, but which is very often 
(Continued on page 169.) ; 
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Why Silk Dyers Should Insist on a Report 
on the Quality of Raw Silk 


Not Knowing What You Buy Is Bad Practice—Dyers Unable to Prevent Hairiness and Lousiness if Not 


Informed—Putting the Blame Where It Belongs—Abuses Which Result 
from Failure to Have Tests Made 


By L. C. LEWIS 


Manager, Lewis Testing Company, New York 


HAPHAZARD METHODS 


AW silk is the most valuable material used in the 
manufacture of textiles, yet it is surprising how 
few manufacturers make tests of this same ma- 

terial which they spend some $300,000,000 for each year. 
The average manufacturer merely picks up his telephone 
receiver, calls up a raw silk importer and, after discussing 
prices for a while, orders his raw silk. In doing so he 
depends entirely upon the importer to deliver to him the 
grade of silk which he pays for—and this is exactly what 
he gets; for, when he beats the importer down ten or fif- 
teen cents per pound he should not expect the grade or- 
dered. 

The silk manufacturer then sends the silk to the throw- 
ster and has it thrown into two or three thread organ, or 
three, four, five, six, seven, eight, nine, ten or twelve- 
thread tram. On account of the rereeling of the Japa- 
nese silk, most of it runs well on winding, especially 
if the silk is soaked, which removes the hard gums 
which cause most of the breaks in the throwing plant 
during winding. The very fine ends all break during 
the winding, and when the silk comes to the spinning 
and doubling processes it is raised one or two qualities 
and gives the throwster very little trouble. 


Tue Dyer Must WorkK IN THE DARK 


The silk is then sent to the dyer in skeins to be dyed, 
and the dyer, not knowing whether the silk is a Double 
Extra or a No. 1, with a high cohesion or low co- 
hesion, puts it through his regular boil-off weighting 
and dyeing processes. \hen the silk is dried and fin- 
ished, the dyer in many cases finds the silk very hairy 
and occasionally lousy ; and he does not know whether 
the fault was in his own dyeing or in the raw silk. If 
he had had a comprehensive report from a reliable 
testing company, he would, on the other hand, be able 
to tell very soon whether or not the fault was his. Raw 
silk with a high cohesion will boil off and dye with- 
out showing any signs of hairiness, while raw silk with 
a low cohesion will be hairy after these operations. 


Wuo Is to BLAME? 


[f the dyer does not report this lousy condition to 
the manufacturer, the latter discovers it when he winds 
and weaves the silk. First of all he blames the dyer 
for this hairy or lousy silk; but if he had had in his 


possession a trustworthy report on his raw stock, he 
would have known at once whom to blame. 

There seems to be little question but that the meth- 
ods of inspection now in vogue at Yokohama are anti- 
quated. The writer recently tested a 20/22 denier silk 
being sold by an importer in the New York market as 
a Best No. 1 to Extra. This tested a No. 1 and was 
a very low-grade silk with lots of very fine, and fine 
and coarse, ends; large knots, slugs, bad throws, cork- 
screws, loops, nibs and a low cohesion. A perusal of 
the inspector’s report showed it to be a very good one, 
though not indicative of the graded silk the importer 
in question was selling. 


ABUSES RESULT FROM ABSENCE OF TESTS 


American silk manufacturers should have all their 
raw silk tested by a reliable laboratory, reject the silk 
that is not up to the standard paid for, and send a copy 
of the report to the dyer. 
No. 1 


50 cents more per pound—which on a five-bale lot 


As long as the silk importers 


can sell a silk as a Double Extra, and so get 
means $325 extra—they will do it. 

Subjoined is a quotation from the ‘Textile Amer- 
ican” under the heading “Standards of Quality” which 
appears to be pertinent: 

“Probably at no other time in the history of the silk 
industry has the quality of a fabric been of greater im- 
portance. Starting at the time of the buyers’ strike in 
1920, the preference of the consumer for the products 
of mills which have established a quality for their fab- 


rics has become increasingly evident. 
A PERTINENT PARAGRAPH 


“A paragraph in one of the recent numbers of ‘Tex- 
tile \World’ emphasizes this point so clearly that the 
liberty is taken of quoting it: 

““One of these days manufacturers and merchants 
are going to wake up to the fact that the buyers’ strike 
against high prices is not to be broken by the offering 
of inferior merchandise. 

“Some of the most noteworthy successes in a gen- 
erally unsuccessful season have been in mills with un- 
usually high-grade fabrics, while in other instances 
firms whose prices seem to be within the ideas of the 
purchasers have had hard sledding.’ ’ 
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Dyeing Worsted Fabrics 


Scouring the Pieces and Further Preparation for Dyeing—Quantity of Dye Liquor—Matching the Sample 
—Steam Supply—Temperature Control—Dissolving Dyestuffs—Washing—Pastel 
Shades—Matching Competitors’ Shades 


By LOUIS J. MATOS, PH.D. 


TIER worsted cloth has been woven and the 

cuts correctly marked with the yardage, piece 

and lot numbers, it is made ready for scouring. 

The degree of scouring depends considerably upon 
the quality of the oils used in the preparation of the 
stock for carding and spinning. The ideal oil to use 
for the finer qualities of wool is, without doubt, olive 
oil, but there have been introduced to the trade a num- 
ber of other oils, mostly compounds, that scour out 
quite easily, and which leave the pieces in an open and 
This 
latter point is also important because in times past 
many otherwise excellent fabrics were defective, due 


free condition, and without any residual odor. 


to the ever-present odor of oils of some sort that re- 
sisted action of even strong scours. 


SCOURING THE PIECES 


Worsted piece goods should be scoured carefully 
with a clean soap solution that may be fortified with 
a small amount of ammonia, not exceeding 2 pounds 
for each 100 pounds of cloth. The scour bath should 
always have a slight lather, and the operation should 
be continued until the scour boss is assured that all 
oils are thoroughly dissolved. No definite time can be 
indicated for this operation, and only the experience 
gained in handling similar lots will serve as a guide. 
The temperature of this scour should be kept as low 
as possible, but not permitted to rise above 120 deg. 
Fahr. 

After the scouring, rinsing should be followed with 
ample clean, soft water. The necessity for soft water 
is apparent, and for well-known reasons. Should the 
wash water contain lime, this latter substance will 
combine at once with the soap remaining in the pieces, 
forming insoluble lime soaps which adhere tenaciously 
to the cloth, and which cannot be removed by any 
subsequent operation without inflicting some injury. 
Many defects in cloth, such as streaks and off-shades, 
may be traced to the presence of lime soaps. 

From the scour, the better qualities of worsted piece 
goods are carbonized to remove any vegetable fibers 
present. The most commonly employed process is 
based upon the use of oil of vitriol, and is as follows: 
The fabrics are passed through the carbonizing sour 
standing at 8 deg. Tw. until saturated, then evenly 
equeezed through a nip and fed into the stove, heated 
from 180 to 195 deg. Fahr. When thoroughly baked 
and all the vegetable fibers have been destroyed, the 


pieces are run over stiff brushes to clean them, when 
they are ready to be neutralized by passing through a 
weak solution of carbonate of soda, and afterwards 


thoroughly washed. 
FURTHER PREPARATION FOR DYEING 
Carbonizing machines are of various types, but near- 


The vat con- 
taining the dilute acid should be lead-lined. The guide 


ly all operate upon the same principle. 
rollers are made of hard rubber. The squeeze rollers 
should be well covered with hard rubber, and always 
While accidents will oc- 
cur, the piece should not be allowed to come in contact 
with the lead lining of the vat, on account of the thin 
coating of sulphate of lead on its surface, which, if 


adjusted for even pressure. 


rubbed off by the pieces, will later show up as streaks 
or spots. Lead sulphate acts as a resist for a number 
of wool dyes, and is thus directly responsible for un- 
even results. The continuous carbonizing machine 
and dryer for cloth offers numerous advantages and 
is coming to be generally used. 

After carbonizing and neutralizing, the pieces are 
ready for bleaching or dyeing without bleaching. If 
they are to be dyed light shades, bleaching becomes 
necessary to increase the brilliancy. Formerly, wor- 
steds were bleached by the sulphur house method, 
which gave good results, but its operation was at all 
times disagreeable to those directly in charge of it. At 
times, however, it was responsible for hundreds of 
pieces that were injured through the deposit of sul- 
phur, which could not be satisfactorily removed. 


BLEACHING PROCESS 


Peroxide bleaching and bisulphite bleaching have 
almost completely taken the place of the older process, 
giving results that are always uniform and above criti- 
cism. The bisulphite process should be carried out in 
a separate building or in a room separated from the 


main dyehouse. A stock solution of bisulphite of soda 


is prepared, standing at 7 deg. Tw. To prepare the 
bleach bath, run in about 1,000 gallons of water and 
add 20 to 25 gallons of the above stock solution; stir 
well and add 22 to 30 pounds of oil of vitriol previously 
diluted with water. Mix the bath thoroughly. 

Enter the extracted but not dry pieces, and work 
over the winch for about one hour, or until they are 
saturated, and afterwards allow them to remain im- 
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mersed in the solution until they have been bleached 
sufficiently. They are then removed from the bleach 
bath and well washed in water containing about 15 
pounds of oil vitriol for each 1,000 gallons of water, 
followed by a good rinse. The pieces are then ready 
for dyeing. 

Peroxide of hydrogen bleaching is carried out with 
either peroxide of hydrogen directly in a slightly alka- 
line bath, or peroxide of sodium is added to a weak 
bath of oil of vitriol in suitable proportions, and then 
made alkaline with silicate of sodium. In either case 
the bleaching results are excellent, and leave the cloth 
in a most satisfactory condition. 


QUANTITY OF DyE Liquor 


~ 


whatever 
process is adopted, they are ready for the dyer. If the 


After the goods have been bleached by 


cloth is to be dyed very light shade the dyer should 
use kettles that are not emploved for medium or heavy 
shades, and should see to it personally that they are 
we'l scrubbed out and washed before the dye bath is 
made up. 

Economically, it is the best practice to dye as many 
pieces of one shade as the kettle will conveniently 
accommodate, but not to overload it, keeping in mind 
the practical working proportion of 300 gallons of 
water for each 100 pounds of cloth. If this proportion 
is greatly exceeded there will be a tendency toward 
streaks and other kinds of unevenness. To save some 
time the dyer may open the steam cock during the fill- 
ing of the kettle, but the temperature should not be 
allowed to rise much above 160 deg. Fahr. before the 
pieces are put in. After the acid and Glauber’s salt 
have been added and a portion of the estimated quan- 
tity of dye, previously dissolved, has been poured in, 
the steam is again turned on and the dyeing continued 
at the boil until the proper depth of shade has been 
secured. 


MATCHING THE SAMPLE 


In most instances, even with standard colors, shad- 
ing or toning becomes necessary toward the end of 
the operation, and here is where the skill of the dyer 
shows itself most. Dyeing of light pearls, grays, 
smokes and other colors that require for their produc- 
tion the addition of several dyes are at times very 
troublesome to bring up to an exact match; even with 
the best judgment of the dyer, half an ounce of one of 
the shading dyes is likely to throw the final shade a 
trifle off. 

_ Of course, much depends upon how close the dyer 
is held to his sample. We all like to have exact 
matches, but there are times when such perfection is 
seemingly impossible to reach. Even in cases where 
the match has finally been made upon the identical 
material that is to be used on a large scale, and a for- 
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that 
prevent the mixture of dyes giving exactly the same 


mula adoptcd, there will arise local conditions 
tone. 

Slight changes in the quality of the water used in 
a dyehouse have a greater influence on delicate shades 
than any one other cause, while the constant tempta- 
tion to change the source of supply of soap in a mill is 
likewise responsible for some defects. Changing sup- 
plies during the run of a season’s line causes more 
trouble for the dyer than probably anything else. 

Every dyer has experienced the disagreeable result 
where six or eight pieces of apparently the same cloth 
have been dyed at the same time, with a properly ad- 
justed mixture of dyes, of having one or two of the 
pieces show up differently from the others after they 
have gone through the finishing operations. Such in- 
stances are not the fault of either the dyer or the dye, 
but the trouble is to be looked for in the treatment the 
off-shade pieces had before going into the dye tub. 
In the majority of such cases the real trouble is due to 
making up lots with one or two additional pieces of a 
very similar but not identical cloth. Dyeing full shades 
offers less difficuity in matching, since minor differ- 
ences in tone are not so apparent to the eye. 


STEAM SUPPLY TO KETTLES 


Steam supply to the kettles is important, and the 
supply must be at all times ample to enable the dyer 
to keep his baths always under control. The steam 
inlet pipes and distributors should be clean and open, 
In old kettles 


the distributors are frequently found clogged with 


so that the bath may be evenly heated. 


loose fibers and bits of thread that have been sucked 
back through the steam holes as the steam in the pipe 
has condensed, affording no outlet for the steam when 
the kettle is next used. 

When this has occurred in the middle of the kettle, 
the end pieces get the benefit of some of the direct 
steam and are often overdyed in streaks, while it is 
not uncommon to see some of the center pieces quite 
even but slightly lighter in shade. When the we ght 
of the pieces is too much for the winch to drag and 
the volume of water in the kettle below normal, the 
action of direct steam in causing unevenness is marked. 

MAINTAINING EVEN TEMPERATURE OF BATH 

Proper maintenance of an even temperature in the 
dye bath is becoming more and more recognized as a 
factor in good dyeing. Most mode shades are dyed 
with two or more dyes, and in the nature of things 
there are hardly two different dyes that possess iden- 
tical properties, including the property of being taken 
up from the bath at the same rate of speed. For this 
reason, many dyeing recipes clearly indicate the ex- 
tremes of temperature between which effective dyeing 


is accomplished. It therefore becomes desirable that 
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the temperature of the dye bath should be maintained 
at a definite point and held there by some accurate 
means other than that of requiring the dyer to have a 
thermometer in one hand and his other hand on the 
steam valve. Automatic temperature regulators are 
available for this purpose and are finding an increased 
use. 

In dyeing all shades it is desirable to enter the 
pieces in the bath before in the dye, but in most mills 
the dyer starts off with some of the dye and adds the 
necessary remainder as the dyeing progresses. When 
the dyes used are “level dyeing” and require actual 
boiling, this close regulation of temperature will not 
be necessary ; but with other dyes that go on the cloth 
quickly, both the dyes and the acid should be fed in 
gradually. 


DISSOLVING DYESTUFFS 


Some dyes are more soluble than others, a property 
that requires that the dyes used should be completely 
dissolved in hot water before adding to the dye bath. 
It is not sufficient to weigh out the proper quantity of 
dye, place it in a buck, pour water upon it, then insert 
a steam pipe and bring it to the boil, trusting that such 
a procedure will cause every particle to dissolve. The 
hot solution should be passed through a fine cloth 
strainer to hold back any undissolved color. The ne- 
cessity for this is particularly urgent in the use of 
dyes for topping, especially where faced or napped 
goods are dyed. 

The proper way to dissolve dyes is to have a few 
5-gallon tilting steam-jacketed copper kettles. This 
equipment enables the dyer or his second hand to see 
that all the dye has actually gone into solution. Such 
copper vessels are much superior and convenient to 
work with than the usual galvanized pail common in 
nearly every dyehouse. 


Metuop oF WasHING AFTER DyEING May CAvusE 
CREASES 


After dyeing, the pieces must be well washed. The 
usual practice is to pull the plug, run off the spent 
liquor, and wash in the same kettle. It is a question 
whether this practice is not responsible for many 
blemishes noticed on fine piece goods after being fin- 
ished. The writer believes that it is. It seems pref- 
erable to allow warm water to run into the kettle while 
the dye liquor is being run off, thus gradually lower- 
ing the temperature; then follow with a full head of 
cold water. By this means the tendency of rapidly 
chilling the folded cloth and “setting” the creases is 
minimized. \Vool cloth that is hot while in folds and 
creases retains the marks where the folds were if sud- 
denly cooled, and it is with great difficulty that the 
finisher can eradicate them. 


DyrEING PASTEL SHADES 


Very light and delicate shades, known generally as 
“pastel shades,’”’ must be dyed upon bleached cloth 
with acid dyes, together with oxide of zine or fine 
chalk. The cloth is dyed with Glauber’s salt and oil 
of vitriol in the usual manner, using about half the 
required quantity of dye; afterward rinse and bring 
up to the full shade with a further amount of dye, to- 
gether with a small quantity of oxide of zine (“zine 
white”) or chalk. This second dyeing is done in a 
cold bath and with dyes that have a relatively strong 
affinity for wool. 

Another method for producing this line of shades 
is to add zine white or chalk to the cold bath and work 
through squeeze rollers for ten to fifteen minutes, 
afterward adding the dyestuff and working for an ad- 
ditional half-hour. 
tenter. 


Then wash well and dry on a 


It may be noticed that “chaik’? and dyestuff are 
used together, which may cause some readers to recall 
that the presence of lime in water causes a certain loss 
of dye. In dyeing pastel shades this is true, and the 
dye-chalk (or lime) compound that is formed and held 
in fine suspension in the dye bath gradually becomes 
more or less firmly attached to the wool fibers and 
results in producing the desired shade. It is not a dye- 
ing in any sense of the word. The use of any colored 
lake will produce similar results. Indeed, some fabrics 
have been “dyed” by means of oil paints dissolved in 
volatile solvents, leaving the pigments on the goods. 


DirFicuLt To Matcn Competitors’ SHADES 


Mills undertaking to produce a line of pastel shades 
on their own goods should confine their effort to the 
shades they establish rather than attempting to match 
their competitors’ shade. 
difficult. 


Ordinary worsted fabrics for both men’s and 
women’s wear are dyed chiefly with fast acid dyes or 
dyes that require after-treatment with chrome mor- 
dants. The former practice of first mordanting the 
cloth is slowly but gradually being abandoned. This 
is due to the extension of the line of dyes that can be 
“fixed” by adding chrome to the dye bath during the 
dyeing or to the spent dye bath. 


Matching pastel shades is 


Many worsteds are now woven in immense quan- 
tities containing cotton or silk effect threads. These 
threads may be undyed so as to show up white in the 
finished cloth, or they may be dyed suitable colors. As 
a rule they are “registered” ; that is, prepared so as not 
to take up any of the dye when the cloth is dyed. Or 
the dyes selected for the cloth are such that they do 
not stain the silk or cotton. 

In dyeing such effect pieces on a large scale it is 
necessary to work with little acid and at as high a tem- 
perature as possible, inserting a supplementary steam 


su 








supply pipe for the purpose. Should the silk be slightly 
overstained it may be cleared by adding to a fresh bath 
a small amount of oxalate of ammonia. Usually, how- 
ever, the staining of the silk is due to the presence of 
lime in the water. 

Many worsteds, especially faced goods, must be 
crabbed. For the better qualities too much care can- 
not be given to this operation, since uneven winding 
on the rolls or other unevenness will cause surface 


Folds 


and laps in rolling should be particularly guarded 


blemishes that no amount of labor can remove. 


Some 
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against, since they will show very distinctly when the 
pieces are thrown over the perches. 

At every stage in the process of the goods from the 
loom to the finishing room care in mechanical handling 
and thorough washing between processes are to be in- 
sisted upon. For fabrics that are to be made up into 
garments to be sold at popular prices it is possible to 
take chances and allow certain operations to be per- 
formed with less strictness as to details, but where a 
high quality of mill output is insisted upon every care 
must be exercised.—*Posselt’s Textile Journal.” 


ypments 


Employment of Finer Apertures in Spinning Colloidal Solutions—Concentration and Method of Feed— 
By-products of Viscose—The Acid Spinning Bath—A Drying Process 


HE idea of producing practically artificial fibers 
which might perhaps some day supplant those of 
the silkworm is due to Count Hilaire de Chardon- 

net, who has been called the father of the artificial silk 
industry. To him we owe the nitro-cellulose process, 
which he published in 1884. 
to be used on an industrial scale and was prevalent 
throughout the “nineties.” The close of the nineteenth 
century saw the industrial adoption of the cuprammo- 


This process was the first 


rium process by Bronnert, Fremery, and Urban. Follow- 
ing hard upon these two processes are those of the viscose 
and more recently the viscose improved processes. 

The use of artificial silk may be said to be as yet in its 
infancy, and from day to day fresh uses are discovered 
for its products. They tend to incerase as cheaper proc- 
esses are evolved. The silk as it was originally manufac- 
tured, owing to this factor of cost, has only been able to 
be used to advantage along with other textile fibers, such 
as cotton, and in these cases the fiber preponderating has 
not been the artificial silk. It is only now that artificial 
silk alone is being used in the manufacture of articles on 
a large scale. The present fashion has been of much 
use to the industry, for it has been possible to use the silk 
in the manufacture of ties, jumpers, stockings, under- 
clothing, and articles of a similar nature, without the ad- 


mixture of other fibers. 
A New DEVELOPMENT 


\ new step has been taken in the production of arti- 
ficial viscose silk. Until now artificial silk, for a variety 
of reasons, has only been produced of a count varying 
from eight to ten deniers, while the double thread of the 
silkworm is of two to three deniers. It has always been 
a complaint among consumers of artificial silk thread 


that manufacturers appeared to be unable to place a 


thread of the fineness of natural silk on the market. A 
French inventor and artificial silk manufacturer has now 
supplied this need in a most remarkable manner. 

Colloidal solutions of cellulose, like viscose, are spun 
by the well-known process of forcing them through fine 
apertures. The apertures were required to be smaller in 
the case of a fine thread and larger in the case of a coarse 
thread. More concentrated solutions of cellulose were 
required to obtain stronger threads. Concentrated solu- 
tions of cellulose, on the other hand, required narrower 
openings because of their high content of cellulose. How- 
ever, the difficulty in filtering the solutions in order to 
prevent a rapid choking and the boring of the apertures, 
as well as the increased pressure required, are all causes 
of an irregular spinning, and operated therefore against a 
higher concentration. Hitherto an average good spinning 
of eight deniers has been accomplished, with a solution 
containing 8 per cent of cellulose, and with apertures of 
0.1 mm. diameter. 


THe Fine TrHreap 


The employment of finer apertures occasioned only 
more difficulties, and among other attempts one of draw- 
ing off rapidly the thread as it was produced and of less 
feed of viscose to the nozzles proved quite unsuccessful. 
Many were the attempts made to solve this problem of the 
fine thread. Now, however, it has been shown that under 
certain conditions threads of two to three deniers and less 
may be spun with the greatest regularity and ease. The 
same size of apertures may still be used and the same 
maximum spinning speed of forty-five meters per minute 
The two factors of this important 
improvement are the feed of viscose to each aperture in 


may be continued. 


relation to a unit of time, and a minimum percentage of 
acid different for each count is necessary in the spinning 
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bath. Below this minimum spinning of this count is im- 
possible. It is a well-known fact that a rapid exhaustion 
of the acid spinning bath took place in the case of the 
former eight deniers threads, when the flow of the alka- 
line viscose running through an acid bath had neutralized 
the acid to a greater or less degree. But until now it has 
not been known that for each count a special and strictly 
limited minimum concentration was required, in conjunc- 
tion with an appropriate feed, and that it was possible to 
retain the usual nozzle of 0.1 mm. by using, for example, 
the ordinary viscose as used by ripening the alkaline cel- 
lulose first and then the viscose solution itself to a certain 
degree of maturity. 

In this new process for fine spinning, maintaining the 
minimum concentration for each count is so important 
that no lower count can be spun with regularity than that 
of the particular thread for which it is adapted. There is 
a certain relation between the counts of the single thread 
and the concentration of the acid in the spinning bath, 
and this has been reduced to a rule and named by Profes- 
sor Bronnert the “Square-Root Law.” The square roots 
of the different counts are inversely proportional to the 
concentration of the acid in the bath. The minimum con- 
centration for an eight deniers thread is, as already 
known, 140 grams of monohydrated sulphuric acid per 
liter. For this new spinning process no change ne2d be 
made in machinery and the output remzins unaltered, and 
any count may be spun with the apparatus by the mere 
conforminz to conditions according to the square-root 
law. 

Brilliancy in the fine counts may be varied et will and 
without any daminge to the streagth of them. To reduce 
brilliancy and to obtain an opaque thread it is only neces- 
Sary to lower temperature, whereas by raising the tem- 
perature to 40 or 50 deg. Cent. a thread of more and more 
brilliancy is produced. The new viscose has a very soft 
touch and a much-increased covering power, dyes evenly, 
and when woven does not easily crease. 


By-propucts oF Viscosr 


Methods have been put forward for the recovery of 
the products in the viscose process. In the cuprammonium 
process a recovery of about 90 per cent of the ammonia 
and 95 per cent of the copper has been effected without 
excessive expense. The soda lye in the viscose until now 
had been wasted, after having been neutralized by the 
sulphuric acid of the spinning bath. It had been sug- 
gested to recover sulphate of sodium from the spinning 
bath by cooling it and so causing a dissociation of the 
bisulphate in the spinning bath into neutral sulphate and 
sulphuric acid. This method, however, was faulty and 
most expensive. The fact is that the sulphates produced 
do net remain in the spinning bath, but are formed only 
on the threads emerging from it and received on the 
spools or the like. Threads, as a rule, are only slightly 
acid when the acid has penetrated the thread and entirely 


neutralized the alkali of the viscose. In washing with 
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water the process of removing the neutral salts from the 
inner parts of the threads takes a long time and much 
water is required. 

The finer threads require a more acid salt bath and 
acid and salt have to be added continually. In a new 
Bronnert process water acidulated with sulphuric acid is 
employed to such an extent that all sulphate in the threads 
is converted into the easily soluble bisuplhate, which may 
easily be washed out on the addition of more sulphuric 
acid. 

After using the same restricted quantity of acidulated 
water twice an equilibrium is produced between the con- 
tent of bisulphate in the threads and that in the liquid. 
A further washing would not extract more of the salt, 
and so the threads are squeezed out and the liquid falling 
from them collected. After concentrating to a certain 
degree the hot strong acid, bisulphate of soda is added 
again to the spinning bath, instead of adding fresh sul- 
phuric acid and neutral sulphate or bisulphate as was 
formerly done. 

This process has proved most economical and gives the 
best result when mixed ammonium and sodium salts are 
used together with the spinning bath. 


Tue Acip SPINNING 3ATH 


A spinning bath of pure acid yields threads with an 
irregular round cross section. The same occurs when 
acid is in excess over salt in the spinning bath. The sec- 
tion differs completely when the salt is in excess and pro- 
duces the form of a star with serrated outlines. If the 
salt is in great excess the thread appears to be coagulated 
more slowly and takes the form of a bean, the serrated 
outline being nevertheless maintained. It is caused by a 
shrinkage which forces the water out of the inner parts 
of the thread into the surrounding salt solution. It is 
possible to observe from these characteristic forms which 
process has been used in the spinning, and it is also most 
important for the specific luster of the thread. The angu- 
lar bulbs act like prisms to the light and increase or de- 
crease the transparency of the threads. A higher tem- 
perature of the spinning bath hastens the plasmolytic 
process, shrinkage takes place in a different way, and 
different effects are produced. ' 

In spinning from ammonium salt with a little acid, 
threads are produced of a perfect round circumference, 
and althouzvh these have a slightly less covering power 
they are of even transparency and brilliancy and of the 
highest tensile strength, which makes them suitable for 
use in braids and the like. 

A great variation has been found in the strengths of 
even first-class artificial silks, especially when dry. This 
may be caused by the irregularity of the cross sections 
and by defective spinning, and may be brought about in 
the following way: It has been found that the apertures 
become choked not only when impurities owing to bad 
filtering are in suspension in the viscose, but also when 


the minimum concentration necessary for the special 
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counts does not exist at each aperture. This becomes 
worse when some of the apertures are choked, and other 
apertures producing coarse threads owing to the addi- 
tional feed of viscose. It is most important, therefore, 
to have the bath circulating and of constant composition 
and temperature. In the best silk resulting from one 
kind of viscose, when all the spinning factors are care- 
fully arranged, the filaments all show the same even sec- 
tion section. This may be realized in the acid wet spin- 
ning process with the greatest ease and better than in the 
Chardonnet process when spinning collodion direct into 
hot air. 

The short fiber received fresh impulse by the above de- 
scribed improvement of Professor Bronnert. It may be 
spun to any count, and when it is fine may be mixed with 
schappe to a certain degree or may be spun alone with a 
yarn resembling schappe yarn. These yarns at the same 
weight naturally exhibit a greater volume than the hanks 
of artificial silk yarn, even when they are of the same 
count. Although the luster partly disappears during the 
combing operation articles manufactured from the new 
mixed or unmixed yarns have a remarkable “feel” and 
brightness, and if possible to be produced at a low price 
and on a large scale they may prove of great assistance to 
the textile industry. 


A DryinG Process 


Processes have been further cheapened by another 
3ronnert process. It is a well-known fact that the usual 
way of drying gelatinous freshly precipitated and washed 
cellulose threads had to be carried on with extreme care. 
When the threads were placed too near to the steam pipes 
or radiators, producing the higher temperature, the 
threads became brown, and the cellulose was altered, 
which meant that only relatively low temperatures could 
be employed and, of course, the drying process took 
Much room is required and the cost of 
fuel is excessive. Until now the drying temperatures 
employed scarcely exceeded 60 deg. Cent. 

It has been suggested to remove the water which was 
supposed to be chemically combined with the cellulose by 
steaming the threads, but this was a very tedious process. 
It has now been pointed out that the same gelatinous 
threads when well washed from the salts and from the 
acid may be exposed to hot air up to 140 deg. Cent. with- 
out becoming brown or producing an unevenness in dye- 
ing afterwards, provided that care is taken that the air 
circulating at any place in the drying chamber maintains 
an equal velocity so that no warmer or cooler parts, 
caused by the evaporating water, exist in any section of 
the drying chamber. 

It makes no difference if the temperature is not the 
same from one cross section to another, which may quite 
easily happen when the hot air becomes more and more 
saturated with water, and consequently cooled, but it is 
the usual practice to keep the air at the same temperature 
as when admitted by reheating it from time to time in its 
passage through the drying apparatus. 


much longer. 
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The escaping air at the end of the process is practically 
at the same temperature at which it entered and contains 
the maximum amount of water which is compatible for 
complete drying. 
the great dissolving power of air, which becomes the 
more so with an increasing temperature, what a great 
economy of fuel must take place when less air at a 
higher temperature requires heating for a relatively short 
time in the drying process. 


It must be obvious to anyone knowing 


These improvements are of special significance for 
short fiber, which must be produced at a low cost on a 
very large scale if a constant market is to be created.— 
“Textile Mercury.” 


FINISHING TRICOTINES 


Few dress--goods fabrics can equal tricotines in de- 
With breaks, 
crow’s feet, wrinkles, felted recesses and streaks, which 


manding the finisher’s constant attention. 


the dyer is sure are caused by the finishers leaving soap or 
some other resist in the goods, while the finisher is just 
as sure that the streaks are caused by something the dyer 
has or has not done, the tricotine is a fabric which takes 
up a lot of time. 
about the finishing of these goods may be helpful to some, 


The writer feels that a few words 
although no guarantee can be given that every piece fin- 
ished in the way suggested will be entirely free from all 
defects. 
of the dyer and the finisher can accomplish that. 


Only extreme care and co-operation on the part 


SINGEING AND CRABBING 


Tricotines are first carefully mended and then run 
through the singeing machine a sufficient 
times to have the back and face of the goods bare and 


number of 
entirely free from any loose fibers. The goods are then 
taken to the crabbing machine, where the water is 
brought to a boil and the pieces run through. 

It is very important in this process that the goods be 
opened wide and freed from any wrinkles. Make sure 
that the bottom squeeze roll in each bowl of the crab is 
well padded with several thicknesses of fine soft cotton 
cloth. Two men should be at the front of the crab to 
guide the cloth in wide open and without any creases or 
wrinkles, because worsted goods take impressions very 
quickly while hot. The padding on the crab rolls must 
also be free from wrinkles or corrugations, leaving a 
perfectly smooth surface to the goods. 

When the pieces are started off carefully, being crabbed 
in the grease, the danger of wrinkles and breaks is greatly 
decreased. 
up on the springs on the top roll. 


If the scouring is done in a rotary washer let 
The weight of these 
solid top rolls should be sufficient to ensure good scouring. 
If there is trouble with wrinkles, crow’s feet and such 
defects, the washer rolls should be padded in the same 
way as the rolls of the crabbing machine, because with 
some stocks and yarns, breaks are so easily made that 
every precaution must be taken. 
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Make up an olive oil soap of 7 oz. to the gallon of 
water, with 314 oz. of ammoniated potash. Now run the 
goods into the washing machine and cross one piece over 
the other, using the pot eyes. This will cleanse the goods 
thoroughly and at the same time will prevent the cloth 
from running in the same folds while in the washer. The 
goods will change their rope form every time they pass 
through the rolls. See that the speed of the washer is 
lively. Thirty minutes should be long enough to run in 
the soap. 


Open the warm-water valve and let water in at about 
115 deg. Fahr., not higher. Let the washer fill up, keep- 
ing it as full of water as can be used without having the 
pieces tangle up, so that the goods will be afloat and a 
quick and good job will be made of the rinsing. 

I have removed a board from each side of the washer 
and 40 inches from the bottom. By keeping the lower 
gates always shut the soap floating on top of this 40-inch 
bath goes out first, and this also simplifies matters so 
that the operator has no need to be opening and shutting 
the lower gates during the process. The bath is the same 
depth all the time and prevents wrinkles that are often 
made from the goods packing down, fold on top of fold, 
with a shallow bath. 


Be sure that every vestige of soap and alkali has been 
rinsed from the goods. Then open the cold-water valve 
for about fifteen minutes. Now take the goods from the 
washer, extract and send to the tacking machine, and 
from there to the dvehouse. 


WIDER THAN FINISHED Wiptn 


When goods have been dyed and again returned to the 
wet finishing room to be speck dyed, do this as soon as 
possible and then pass on to the extractor. After being 
well extracted the goods are run on the cloth dryer. Be 
sure to tenter the goods at least three inches wider than 
their real width. 

When dried, the cloth should receive an inspection to 
see if it is level dyed and to note if any other imperfec- 
tions may be found. Have any knots removed. Then 
give a light steam brushing followed by shearing. 

After shearing pieces should receive a good pressing 
and a little steam should be blown on them from the back 
sponger as they leave the hot pressing cylinders. Goods 
should be allowed to cool off before final examination. 


REMOVING WRINKLES 


Now we will suppose that the goods on the first in- 
spection were found to contain wrinkles and that these 
wrinkles were really felted marks in the cloth, an imper- 
fection that often has its origin in the dyehouse. The 
simplest way I have found to get these out is to use a 
sand roll on the shear. It will polish off these felted 
Then it is best to return the goods to 
the washer and run ten or fifteen minutes in warm water, 
just warm enough to be soft. 
harsh feel. 


wrinkles nicely. 


This will eliminate the 
After a run on the shear and another press- 
ing, pieces are again examined and if found satisfactory 
they are ready for the market.—‘‘Textile World.” 





Turkey Red for Printing—Action of Chlorine and 


Caustic Soda—Discharge Colors—Free Lime— 


The Alkaline Process 
By J. A. WILSON 


LTHOUGH this style has, in many cases, been 
substituted by para red, especially for domestic 
trade, still in the case of goods intended for the 
Levant, where fastness to light and washing is of ex- 
treme importance, it is quite impossible to supplant this 
article with para red. 
The style is one of the most difficult and even after 
years of experience many troubles arise, requiring much 
thought and research to solve. 


PLain Turkey Rep For PRINTING 


Goods intended to be dyed plain red for subsequent dis- 
charging must be well bleached, and in this connection 
the term bleached must not be meant to signify a mere 
white effect, but a thorough removal of all the impurities 
from the raw cotton and those introduced in the process 
of manufacture. 

‘oo much emphasis cannot be laid on this important 


point. It is quite useless to try and avoid the teachings 
of experience in this respect. Any of the modern systems 
of keirs, coupled with the lime boil, will give satisfactory 
results, but as especially suitable may be mentioned the 
Mather & Platt system of the Theis keir. 

The well-bleached goods are first padded in the usual 
manner in a solution of four gallons special Turkey red 
oil, 45 per cent: two gallons tournante oil emulsion: 
thirty-two gallons water. 

The tournante oil emulsion is composed as follows: 
Eight gallons green olive oil, 25 per cent free fatty acids; 
twenty-eight gallons water: ten pounds pure sodium car- 
bonate, free from iron. All traces of iron must be avoid- 
ed in the materials used, as well as the vessels and ma- 
chinery employed. 

The oleine or Turkey red oil is made specially, and it 
is not a matter of indifference how it is manufactured, 
but it is not the object of this article to discuss the prep- 
aration of Turkey red oil, 
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The goods should be well dried, but not too hard, piled 
up twenty-four hours, and then steamed one-half hour at 
four pounds pressure, then padded in basic alum solution 
composed as follows: Thirty-six gallons of water, 
twenty-four pounds of Turkey red alum, two pounds 
pure sodium carbonate. 

The pieces are allowed to stand another twenty-four 
hours and given a second aluming in the above solution, 
then dunged in chalk in the customary manner and are 
then ready for dyeing. 


ACTION OF CHLORINE AND Caustic SODA 


This is perhaps the best place to make some observa- 
tions on the subject of the action of chlorine and of caus- 
tic soda solutions on the various alizarine and allied com- 
pounds. 

In order to produce the shade desired it is necessary 
to employ a mixture of blue shade alizarine or more or 
less of the yellow shade containing flavopurpurin and an- 
thrapurpurin, although as a rule the shade required is 
mostly on the bluish side. 

In the case of the chlorine process, it is not possible to 
notice any marked difference in the behavior of goods 
dyed with, say, quantities of anthrapurpurin. The white 
and colored effects seem to be about the same as with the 
use of all-blue shade alizarine ; if anything, the blue shade 
of Turkey red is a little easier to discharge. 

On the contrary, with the alkaline method, it is my ex- 
perience, as well as others, that flavopurpurin and anthra- 
purpurin are easier to discharge by the alkaline method 
than is alizarine for blue; therefore, it is as well to keep 
on the yellow side as much as possible, in case one is not 
compelled to work absolutely to shade. 

In view of the fact that strong alkaline solutions are 
used in the subsequent clearing in this style, it is custom- 
ary to use a slightly different oil preparation for the alka- 
line process. In place of the oil preparation mentioned 
above use, therefore, six gallons special Turkey red oil as 
above, two gallons tournante oil emulsion, two pounds 
The alum- 
ing and subsequent steaming is the same as with the 


stannate of soda, thirty-two gallons of water. 


chlorine discharge process, as is also the fixing in chalk. 

As to the dyeing in alizarine, this does not call for any 
special mention. After dyeing the pieces, pass to the 
clearing operation, which is absolutely necessary in order 
that perfect whites and colors shall be obtained. The 
pieces are given a keir boil overnight in 1,200 gallons of 
Water 120 pounds of soap and two quarts of oxymuriate 
of tin. 

This quantity is enough for 500 pieces of usual weight 
for this style of goods. The pieces are boiled about eight 
hours, then washed and reboiled in two pounds of stan- 
nate of soda, two pounds tin crystals, eight pounds white 
soap, four gallons Turkey red oil and thirty-six gallons 
water. After padding in above solution, steaming at 
four pounds pressure, the pieces are soaped off, washed 
and are ready for printing. 
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An alternative process involving the use of aluminate 
of soda can be used for the caustic discharge style with 
advantage. In place of the above-mentioned preparation 
prior to aluming, use six gallons of aluminate of soda, 
16 Tw., free of iron; four gallons Turkey red oil as 
above, two pounds tin crystals, two pints of ammonia, 
thirty-six gallons of water. The subsequent operations 
The red produced on this mor- 
dant is easier to discharge by the caustic method than 


the one without the addition of aluminate of soda. 


are as above mentioned. 


DISCHARGE COLORS 


The discharge colors, chlorine style: 

I] hite—Sixteen gallons thickening, four gallons lemon 
juice—sixty-four ounces per gallon in terms of citric 
acid; forty-eight pounds citric or tartaric acid, one pint 
Prussian blue paste. 

Blue—Four gallons white discharge, one gallon Prus- 
sian blue pulp. 

Yellow-——Sixteen gallons water, sixteen gallons lemon 
juice, eighty-six pounds lead nitrate, forty pounds tar- 
taric acid, forty pounds thickening. 

Green—Six parts lead yellow discharge as above, one 
part Prussian blue paste. 

Black—Vanadium aniline black. 

The lemon juice can be substituted with lactic acid, and 
in cases where permissible, a certain proportion of ar- 
senic acid can be used to cheapen the mixture. 

The pieces are printed in the usual manner and aged to 
develop the black, and are then ready to pass to the bleach 
vat for cutting. This is done on the open soaping ma- 
chine. The first two vats of the range are about two- 
thirds filled with a solution of bleaching powder and, in 
addition, four ounces per gallon of lime previously well 
slaked ; the addition of lime is obviously to take up the 
acid coming from the goods. 

The bleaching powder solution used must contain about 
24% per cent of available chlorine all the time, and must 
be freshened up with strong solution of chlor in order to 
maintain this proportion of chlorine; the vats must be 
constantly tested every twenty minutes, and for this pur- 
pose there is nothing better and more convenient than the 
nitrometer. With this instrument an accurate test can 
be made in less than five minutes. 


FREE LIME 


The proportion of free lime can be estimated in the 
same test by adding a little more hydrogen peroxide, then 
an excess of standard hydrochloric acid, finally titrating 
back with standard alkali. 

This testing is so simple that it can be carried out by 


the foreman in charge of the operation. The temperature 


must be kept around 125 deg. Fahr. The pieces then 
pass through three becks of cold water and finally the 
yellow, blue and green are raised. The pieces after leav- 


ing the washing becks pass through a bichromate solution 
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at a temperature of 165 deg. Fahr., 160 gallons of water, 
eighteen pounds bichromate of soda and 200 pounds com- 
mon salt. Then follows a passage in hot and cold water. 
Finally the pieces are dried on the cans and finished. 

In cutting a large number of pieces the success of the 
operation depends largely on the mairitaining of the 
bleach bath at a constant strength and the prevention of 
decomposition due to the acid coming from the goods. 


THE ALKALINE PROCESS 


This method is used mostly for the black, yellow and 
white effects on Turkey red ground, especially black and 
yellow. As mentioned above, the cotton goods are pre- 
pared and also dyed a little differently for this process, 
although the regular red can be used in case it is a ques- 
tion of using goods out of stock. 

Black—Vanadium aniline black as above. 

Discharge Yellow—Dissolve forty pounds commercial 
lead nitrate in six gallons of water; cool and add, keep- 
ing the mixture as cool as possible, fifty-two pounds 
caustic soda in water, finally make up this mixture to 
measure ten gallons with thick gum solution. 

Discharge White—Eight gallons gum water, eight gal- 
lons caustic soda, 64 deg. Tw., one quart crude glycerine, 
two quarts tin oxide paste. 

These discharges are worked warm in the machine and 


the printed goods dried fairly hard are allowed to age 
overnight, passed through the Mather & Platt and taken 
direct to the open soaper. 

In this machine the goods are given three becks of sili- 
cate of soda at the boil. The bath is composed of 180 
gallons water and six gallons silicate of soda. After 
leaving this vat the pieces receive a weak bleach bath in 
case white is present in the pattern; otherwise the pieces 
are raised in chrome as above described without the 
bleach bath. 

For this work it is customary to employ indigo for the 
blue and a mixture of indigo and lead yellow for green. 

Discharge Blue—Eight gallons British gum thickening, 
eight gallons caustic soda, 64 deg. Tw., four gallons in- 
digo paste. 

Discharge Green—Six gallons discharge yellow, four 
gallons discharge blue as above. 

The goods are padded slightly warm with a solution of 
glucose made as follows: Thirty gallons water, fifty 
pounds commercial glucose. In padding, some consider- 
able pressure must be used in order to impregnate the 
goods thoroughly ; inasmuch as oiled pieces are not easily 
penetrated, the goods are then treated as above described. 

Many efforts have been made to apply direct colors as 
also chrome coloring matters in this style, but the results 
have not been satisfactory.—‘‘Fiber and Fabric.” 


The True Alizarine Dyes on Silk 


Alizarine with Aluminum—With Chromium—With Iron—The Dye Bath—Dyeing Pale Shades—Brilliant 
Alizarine Blue G and R—Alizarine Black 


By GEORGE EMMONS 


HE true alizarine dyes are fast derivatives of 
dioxyanthraquinone—that is, of alizarine itself. 
The empirical chemical formula may be written 
C,,H,O, or C,,H;O,(OH),. The true alizarine dye- 
stuffs belong to the larger class of mordant dyes. They 
produce on silk shades that possess a comparatively high 
degree of fastness to light, boiling, soap and washing. It 
may be that acid and basic dyes may be applied to silk 
at less expense and produce purer and more brilliant 
shades. At the same time, a good deal of silk dyeing 
would be very advantageously done if the fastness men- 
tioned could be confidently expected. The true alizarine 
colors are to be commended where these qualities are 
highly desirable and where a reasonable advance in costs 
is permissible. 
Alizarine is a polygenetic color, that is, the shade 
varies with the mordant used. 


Chromium gives clarets, maroons. 
Iron gives violets. 

Tin gives oranges. 

Copper gives dull violets. 


Silk is dyed with alizarine and any one of three mor- 
dants—aluminium, chromium or iron. The mordant will 
naturally be in the form of some salt. More or less of 
the mordant will be deposited on the silk fiber, where it 
may be expected to bring about the loss of a certain 
amount of luster and of pliability. 

First, the silk is discharged, washed and wrung. It is 
then ready for the mordanting operation. 





ALIZARINE WITH ALUMINIUM 


Where aluminium is to be the mordant, one must ex- 
pect some loss of luster and pliability. It may or may 
not be possible to correct these losses to some extent. 
The mordanting is to be done at a low temperature—say, 
at about the temperature of the surroundings. This pre- 
caution tends to prevent loss of gloss and feel. In con- 
sequence of this low temperature requirement, the alumi- 
nium salt must be one that easily dissociates. It is said 
that alum has not yet been replaced by aluminium sul- 
phate as an aluminium mordant probably because alum 
that is slightly basic decomposes more easily than basic 
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aluminium sulphate. Prepare the required basic-alum 


mordanting bath with: 
Alum 10 parts 

1 part 
hk beeen wena Mae pale about 150 parts 


Soda crystals 
Water 


The amount of water may vary somewhat. The thing 
desired is plenty of water for complete solution. When 
the ingredients have been mixed the whole is heated 
gently until the precipitate first formed has vanished. 
One may add tin crystals, if desired. The amount rela- 
tive to alum is 0.4 per cent of the weight of the alum. 
Instead of basic alum, one may substitute aluminium 
sulphate-acetate or aluminium nitrate-acetate, and pre- 
pare the bath along the same general lines. 

The silk is now wetted out thoroughly, after which it 
is wrung evenly. It is then put into the mordanting bath, 
where it is worked for a time, but without heat. Next 
the fiber is permitted to soak where it is for, say, twelve 
hours. It may now be wrung and then washed in water, 
but it is considered preferable first to fix the aluminium 
by passing the fiber through a solution of silicate of soda. 
This bath will have a density of 1 deg. Tw. Or, one may 
substitute a soap bath for the one containing the silicate 
of soda. Finally, the fiber is well washed in water, to 
get rid of all traces of the mordant and of the fixing 
agent. The silk is to be withheld from drying once it 
has been mordanted, since wetting out a second time is 
more or less difficult and the feel is apt to be made un- 
pleasant. 

While the twelve-hour steeping is in progress, the fiber 
will absorb more or less basic sulphates or basic sulphate- 
acetates or basic nitrate-acetates. Then, later on, the 
treatment with water or silicate of soda or soap operates 
to decompose the basic salts and facilitates the deposition 
of aluminium hydroxide in the fiber. Since the solutions 
have all been cold, we get a gelatinous hydroxide and this 
substance is understood to be less likely to affect the silk 
injuriously than if a more crystalline hydrate had been 
formed. This hydrate requires a higher temperature for 
its formation. 

The baths indicated above may be used continuously, 
provided they are properly freshened up each time they 
are to be employed in service. 

An alternative to the foregoing methods of mordant- 


ing with alum may be followed. Thus, the following 


_ Tecipe may be used: 


cinta tai wits bn h hee cenit canes 10 parts 
Sodium thiosulphate ............... t parts 
UE ieee te ead od baie tenis 100 parts 


The alum and the thiosulphate are dissolved in the wa- 
ter. The silk is then given a three-hour treatment in the 
bath, the temperature being pushed up gradually from 
hour to hour. During the first hour, it is to be raised to 
140 deg. Fahr., during the second to 140 deg. Fahr., and 
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during the third to 176 deg. Fahr. The fiber is then 
withdrawn and rinsed. Afterwards it is dyed. 


ALIZARINE WITH CHROMIUM 


Where it is desired to use chromium, one may use 
chromium chloride or chrome alum. In case chromium 
chloride is to be used, the liquor is given a strength of 
32 deg. Tw., and the silk is simply steeped in it for twelve 
hours, the bath being cold. Or, if chrome alum is to be 
used, then a cold bath having a strength of 9 deg. Tw. is 
employed, and the fiber is steeped for twelve hours. After 
the twelve-hour steeping treatment is over—whether 
chromium chloride or chrome alum is used—the silk is 
A bath will, in the 
meantime, have been prepared with plain, cold water and 
sodium silicate. This bath is given a strength of 3% deg. 
Tw. After thorough washing, the silk is put into this 


The result of 


either of the two procedures is to secure a precipitation 


wrung out and thoroughly washed. 


bath and there worked for thirty minutes. 


of one or more basic chromium salts on the fiber. 
In general, neither bichromate of potassium nor bi- 
chromate of sodium is to be used in mordanting silk fiber. 
Chromium chromate, Cr,(CrO,), has been recom- 
mended for use with the dyeing of silk. The following 
recipe may be used: 


Chromium chromate .........0.200 1 part 
WR i sttdeere eases veneceees beke 


The chromium chromate is simply dissolved with the 
The cold liquor is then ready for use. The silk 
fiber is steeped for twelve hours and then washed in plain 


water. 


water, when it will be ready for the dyeing operation. 

All the foregoing methods of mordanting are to be re- 
garded as applicable preparatory to dyeing with alizarine. 
However, before using these directions, or any other, the 
dyer will generally do well to try out the recipe in a 
small way before committing himself on a large scale. 
He may find some minor variation of value, because of 
some peculiarity in the water or the character of the 
chemicals employed. 


ALIZARINE WITH IRON 


This is a silk mor- 
dant, but it contains no nitrate of iron. 


We come now to “nitrate of iron.” 
In fact, it con- 
All the 


same, dyers call the substance “nitrate of iron.” 


tains neither ferric nitrate nor ferrous nitrate. 
This 
liquor may be prepared by heating up a solution of fer- 
rous sulphate (coppers, green vitriol) with nitric acid 
and sulphuric acid. It is said to consist of ferric sulphate, 
basic ferric sulphates and ferric sulphate-nitrates. The 
ferric sulphate is the chief constituent. Most of the com- 
mercial preparations were found by one investigator to 
be quite suitable for silk. Naturally, in a complex thing 
like “nitrate of iron,” the purchaser is apt now to get one 


thing, now another. The best policy is to make it up or 
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have it especially prepared. The following will serve 


perhaps as a guide: 


So ee 72 ~~ parts 
I SD kaki ce Gk ddA ea sae 6.3 parts 
Nitric acid (67 deg. Tw.) ........ 12.6 parts 


When properly prepared, the product is represented by 
the formula Fe,(SO,);(OH).,. 
iron.” 


This is basic “‘nitrate of 


The solution is prepared for mordanting and the silk 
is then steeped for twelve hours. Then it is wrung out, 
After 
this treatment, the silk is ready for dyeing with alizarine 
or one of the true derivatives of alizarine. 

The foregoing methods of mordanting are to be re- 
garded as having application to all dyes belonging strictly 
to the alizarine series. 


washed, and soaped in a boiling solution of soap. 


Further, they are to be regarded 
as usable with the coal-tar colors generally that are ap- 
plied with the aid of mordants. The dyeing methods are 
also to be viewed as applicable to the true alizarine dye- 
stuffs and to the mordant colors in general. The dyer 


should always try out a method on a small scale. 
Tue Dye Batu 


The dye bath may advantageously be made up as 
follows: 


Plam water ........ ir eekneoebaws cases OO% 
Soiled-off liquor ........ are ee Lsa0n ee 


The total weight of the bath may be about twenty-five 
times the weight of the silk. Thus for 100 pounds of 
silk, 2,500 pounds of bath are to be supplied: 


Ea PRa UO Reais fussy Save nasal at aralsv eve iseae 200 gallons 
— reeer errr eT Tees 50 gallons 
The boiled-off liquor should be free from soda. There 
can be too much gum left from the boiling-off operation. 
Acetic acid may be employed to give the bath its proper 
If an alumi- 
nium mordant is to be employed, enough acid is added to 


condition, if it should be found alkaline. 


neutralize the bath ; but if a chromium mordant, to acidify 
it slightly. How- 
ever, before putting in the acid, the color solution is put 


The bath may be used continuously. 


in. Then as soon as the acid treatment has been given 
the bath, the silk is entered, the bath being cold. 

The fiber is now worked for, say, fifteen minutes. For 
forty-five minutes, the bath is heated up to the boiling 
point and then kept at the boil for one hour. A washing 
in plain water is now given, whereupon a boiling in a 
soap solution follows. This soap solution is made by 
adding 0.2 per cent of soap to plain water. This per- 
centage is based on the weight of the water. The amount 
may readily be calculated, if one remembers that one 
3ritish imperial gallon weighs ten pounds. The colors 


are made more brilliant by prolonging and strong soap- 
ing. The brightening is done in dilute acetic acid. This 
acid bath may be made by adding 2% per cent of the 
weight of the water in acetic acid. 
tepid. 


The water is to be 
The work when removed is to be dried without 
washing. 


DyEeING PALE SHADES 


If a pale shade is desired, one of the following recipes 
is to be used: 


MEE uctncne steed Sonbehaksuceersmande 390 
CE id amir niece ksahetewianaees 2% 
Or, Chromium acetate (32 deg. Tw.)..... 3% 


Either recipe is used with a proper amount of plain 
water. The dyestuff is made into a paste by adding it to 
ten times its weight of water and stirring the whole. The 
paste is then passed into the bath through a fine sieve. 

With the bath at 30 deg. Cent. the silk is entered and 
turned or worked for, say, a quarter of an hour. The 
whole is next brought to the boiling point in the course of 
about forty minutes. 
hour. 


The boiling is continued for one 
Afterwards, the silk is rinsed. It is then given the 
soap treatment mentioned above and then the acid treat- 
ment. 

\ high authority may be quoted here in respect to the 
matter of fastness. “On silk, the mordant colors are, as 
a rule, very fast to light, soap, or milling, if properly 
dyed. The affinity of the silk fiber, however, for the 
metallic mordants, especially for chromic oxide, is less 
distinct than that of wool; and the colors are not always 
fixed quite so fast on silk as on wool. Still, the colors 
are much faster on silk than the acid or basic aniline 
colors, and deserve the attention of silk dyers.”” Another 
says, “The fastness of the shades obtained by this method 
varies with mordant dyestuffs other than the true aliz- 
arine series. Preliminary tests should always be made of 
such a dyestuff before it is dyed on the large scale.” Still 
another authority, “There are, of course, occasions where 
it is desirable to dye colors on silk which shall have pre- 
eminent fastness to light and sometimes to washing, and 
in such cases it may be necessary to employ the mordant 
dyes.” 


ALIZARINE BLACK 


Alizarine Black is suited to dye silk. An iron mordant 
may be employed. The silk is first worked for two hours 
in a bath consisting of plain water and stannic chloride, 
the liquor having a strength corresponding to 52 deg. Tw. 
After this treatment the silk is wrung and then well 
rinsed. It is then given a soap treatment for two hours 
in a bath at 35 deg. Cent. The bath contains, besides 
plain water, 5 per cent of the weight of the silk in soap, 
and 60 per cent in soda crystals. After this soaping the 
silk is worked for thirty minutes in a solution of “nitrate 
of iron” of 52 deg. Tw. 


Next, the silk is rinsed. Then it is treated in a soap 
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bath for 1% hours at 75 deg. Cent. The soap is to be a 
neutral one, and the amount of it 10 per cent of the 
weight of the silk in the yellow prussiate of potash and 
10 per cent in hydrochloric acid. 

This method produces ultimately a blue tone. Next, 
steep the silk in a liquor which is just about to boil. This 
is to be kept up for two hours. This liquor is made by 
adding to plain water half the weight of the silk in 
A rinsing is then given. The dyeing may be 
done in a bath containing 30 per cent of the weight of the 
silk in Alizarine Black WR. The dye liquor is to con- 
tain, in addition, 5 per cent of neutral soap and a little 
acetic acid. The silk is entered with the bath cold. In 
the course of one hour the temperature is brought up to 


catechu. 





Finishing of 


DYESTUFF REPORTER 163 


the boiling point. This condition is then maintained for 
1% 
with stannic chloride followed by a soaping may be 


omitted. 


hours. If less weighting is desired, the treatment 


BRILLIANT ALIZARINE BLUE G AND R 


These mordant colors are similer to another which is 
termed Indochromine T. Brilliant Alizarine Blue may be 
used along with a chrome mordant to dye silk shades of 
blue which are quite pure and are understood to be very 
fast to light, soap, water, acids and alkalis. If there is a 
good deal of calcium carbonate in the water, it may be 
boiled with sodium sulphate.—‘“Silk.” 
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Palm Oil vs. Tallow Soap—Alkali—Scouring of the Fancy Woolens—Drying and Tentering—Cutting— 
Abolition of Steam for Blowing—Hydraulic Pressing—Potting and Raising 


By A. JACKMAN 


l Paper Presented Before the West Riding Section of the Society of Dyers and Colourists, and Printed in the 
Journal of the Society 


HE first process in finishing a fine fancy worsted 

is scouring, and the machine used is the ordi- 

nary “Dolly.” For efficient scouring, soft water, 
neutral soap and alkali are essential requirements. 
\Vherever hard water is used the lime and magnesia 
soaps formed result in a waste of scouring material, 
trouble with dirty pieces which rub badly and develop 
a smell, and unsatisfactory dyeing. 


Bradford and Huddersfield Corporations supply 
water varying from 2 to 6 deg. of hardness. With 6 


deg. of hardness good results may be secured with 
care, but there is a loss of soap and alkali; however, 
the water is seldom above 4 deg. in Bradford, and 
Water treated by 
the Permutit plant is reduced to absolute softness. In 


usually under this in Huddersfield. 


scouring with this water there is a distinct saving in 
scouring material, but not such as to justify the in- 
stallation of a softening plant where these corpora- 
tions’ waters are obtainable. 


Patm O1L vs. TALLow SOAP 


Until recently it was supposed that a soap with a 
high melting point was best for milling, and many 
used tallow soap for both scouring and milling. This 
theory has been exploded, and as tallow soap has cer- 
tain disadvantages it is falling out of favor. There is 
more trouble in the dyehouse through traces of soap 


being left in the pieces than from any other fault. 
Palm oil soap is quite as good for scouring as tallow 
soap. It costs less to boil up and keep fit for scouring, 
and will work satisfactorily at a lower temperature; 
also it washes out of the pieces more easily, and there 
is thus less liability to dyeing faults when this soap is 
used. When potash soap could be bought cheaply it 
was most popular among finishers and dyers, as it 
washes out of the pieces most freely. The relative 
value of these various soaps has been much discussed. 
Exhaustive tests extending over months have shown 
no difference between pieces scoured with potash 
soaps and palm oil soaps. With either soap excellent 
results in handle and appearance can be _ secured. 
Pieces scoured with tallow soap may feel harder than 
those scoured with potash or palm oil soaps, this being 
due to a slight milling during the extra time required 
in washing off, or to soap being left in the pieces. 


ALKALI IN SCOURING 


In scouring worsteds and woolens the alkali should 
be about 6 deg. Tw. Taking, as example, the scouring 
of four pieces fancy worsteds weighing about 250 
pounds, the pieces are threaded into the machine and 
A few 
gallons of alkali and a little soap are added, and after 
Then 


wetted out in water not above 100 deg. Fahr. 


running a while the dirty liquor is run off. 








164 AMERICAN 


more alkali and some soap are added, and the solution 
gradually works up into a good lather. After running 
a few minutes more, alkali and soap are added if nec- 
essary and the pieces are run until clean. Dirty pieces 
are slippery when gripped in the hand, but when clean 
they scroop like silk. The goods are finally washed 
off in warm water until the solution lathers up white, 
and then finished off with 2 gallons of soap, when the 
lather should come up like whipped cream. The make 
of the pieces will determine the length of time the 
goods should be run in this bath. Soft pieces should 
be washed off as soon as the lather comes up satisfac- 
torily, but hard close makes will benefit by being run 
for some time. In washing off, the water should be 
at or below 100 deg. Fahr. If too hot, both handle and 
appearance of the pieces are affected. 

When the pieces are for dyeing, the final washings 
should be very thoroughly done, and every possible 
trace of soap removed. It is impossible to get good 
dyeing results if scouring is not efficiently performed, 
and the dyer should be put in charge of and made re- 
sponsible for the scouring of all pieces for dyeing. 


SCOURING OF FINE FANcy WooLENS 


The scouring of fine fancy woolens is a rather dif- 
ferent process from fine worsted scouring. Jn these 
woolen pieces there is sufficient oil to form with the 
alkali a good scouring agent, and the lather will not 
fall as quickly as when scouring worsteds; in fact, if 
too much alkali is used the solution will work up to 
the top of the box and the pieces will slip between the 
rollers. \Worsteds may be scoured clean with alkali 
only, but scouring is not simply a cleansing process, 
it is a cloth-working process, and the scourer should 
have in mind the appearance and handle of a cloth, and 
the best results are certainly secured by the use of 
soap and alkali. Woolens certainly can be scoured 
clean with alkali; but even woolens are benefited by 
the addition of soap. 


DRYING AND TENTERING 


After scouring, fine fancy pieces should be hydro- 
extracted as dry as possible and tentered at as low a 
temperature as possible. The ideal tentering would be 
done in the open air, but as this is impossible the con- 
ditions should approximate as closely to the ideal as 
circumstances permit. The handle and color of many 
goods suffer as a result of unskillful tentering. To 
get too much length out of pieces in the tentering ma- 
chine is a mistake; a piece should be stretched suffi- 
ciently in width and length to bring the warp and weft, 
disturbed in scouring, into order, and no more. If a 
piece is carefully examined after scouring it will be 
found that the threads are inclined to curl, especially 
the tightly twisted threads. Sometimes it may be 
necessary to crab the pieces before tentering to eradi- 
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cate this evil, but generally fine fancy pieces should be 
tentered as soon as possible after scouring. 

Dyed goods benefit by crabbing, but in this process 
the temperature of the water should be fixed after 
consultation between dyer and finisher. 


CuTTING A FINE ART 


If the pieces are for clear finish they are brushed and 
cut after tentering. Brushing is a very simple opera- 
tion, but cutting is a fine art, and the correct setting 
In a well- 
ordered mending-room all loose ends and knots are 


of the cutting parts calls for much skill. 


pushed through to the back of a piece and the face 
is left absolutely clear. Unfortunately, the finisher 
cannot depend upon this always being done and he is 
forced to adopt methods to overcome the dangers 
which beset him through careless and unskilled mend- 
ing and knotting. Ifa finisher was able to pass on to 
the mender all manufacturer’s claims for knot-holes 
cut in pieces it would insure a rapid improvement in 
the quality of the work turned out in the mending and 
knotting department. A hollow-bed machine enables 
a finished to avoid knot-holes, but at the same time he 
cannot crop a piece clear on this type of bed. A more 
efficient crop which avoids knot-holes is obtained by 
using the rubber Martin’s bed. In this the hollow bed 
is cut in half and a length of rubber tube is fitted into 
the lot. Another type is the fender or spring bed. This 
crops clearly but gives little latitude for poor mending 
or knotting. A solid bed, once set truly, is always 
true, but it is merciless. However, if a layer of felt is 
placed over the bed and covered by and held in posi- 
tion with a glazed linen cloth, this bed may be used 
with the same confidence as a rubber bed. The expert 
cutter studies the quality and setting of the cloths and 
treats them accordingly. The handle of a firm, closely 
set cloth may be spoiled by being cut too keenly, while, 
on the other hand, a loosely made cloth would be too 
dull and muddy if similarly treated and after a few 
months’ wear would look like a milled cloth. In this 
process the human factor counts for a great deal. A 
successful cutter needs a fine eye and a delicate touch 
and an enthusiasm for his work. 


BLOWING BY AIR AND VacuuM Pump 


The process of blowing has undergone many changes 
in recent years. 
the steam kettle. 


At one time all blowing was done on 

The pieces were wound tightly onto 
a perforated roller and then placed vertically on the 
kettle. Steam was blown through and then the pieces 
were left to cool a few hours before being taken off 
the rollers. Now machines are used in which the 
pieces, after steaming, are cooled by means of air 
drawn through by a vacuum pump. The softer cloths 
are improved by this process, for without losing their 


suppleness they are made to feel firmer. The draping 


eee = 





pi 
lo 


Here = 





AMERICAN 





qualities of all cloths are improved as a result of blow- 
ing. In this process damp wrappers must be guarded 
against, the tension of the piece and the wrapper must 
be equal, and creases in paper and wrapper avoided. 
If water gets on the piece the colors may run; if 
the tension is unequal the piece may be water-marked, 
and if the piece or wrapper is creased or uneven in 
blowing the piece will probably have to be wetted out 
and retentered before the creases man be removed. 
This process gives some luster and partially shrinks a 
piece, and a blown piece retains its condition much 
longer than when pressing is solely depended on for 
the getting up of the cloth. 


HyprRAULIC PRESSING 
In pressing, at one time, all pieces were papered by 


When 


the rotary press was put on the market it was ex- 


hand and then put into the hydraulic presses. 


pected that the old, slow method would soon be super- 
seded. The jumbo press followed; but though the 
work of rotary or jumbo presses may be considered 
good enough for certain goods, they are of no use 
whatever in the fine trade. These machines reduce the 
cost of labor and accelerate output, but there is no 
comparison between the results of hydraulic pressing 
and machine work. Where heat and weight are judi- 
ciously applied, hand papering and hydraulic pressing 
give a splendid and desirable finish to all the preced- 
ing processes. 


PoTTING AND RAISING 


Potting and raising do much to perfect the finish of 
faced cloths, such as broadcloth, beaver and billiard 
cloth. Prior to the introduction of velours the teazle 
gig was going out of use, but this old-fashioned ma- 
chine is indispensable for that type of cloth. Finally, 
it is a mistake to hurry pieces through the finishing 
department if the best results are desired. A piece 
unduly stretched will never give the desired handle; 
and for the sake of a few pence it is folly to imper- 
fectly finish a piece upon which time and thought have 
been spent to produce a perfect cloth beautifully de- 
We are up against keen competition ; we need 
not only to make a good cloth but to give it a finish 
worthy of the product. 


signed. 


DISCUSSION 


In the discussion of this paper, the chairman (H. 
Jennings) said that a manufacturer would do well to 
get his scourer and his dyer and finisher to work to- 
gether, because there was no doubt that the one could 
Many of the sizes 
and weavers’ dressings which were used were compli- 


spoil the good work of the other. 


cated in composition, and sometimes caused latent 
faults which subsequently developed in the scouring or 
dyeing and finishing processes. 
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Dr. S. A. Shorter asked for the lecturer’s opinion on 
the value of a soda oleine soap. In connection with the 
strength of alkali, Mr. Jackman mentioned 6 deg. Tw., 
but if that was the strength of the stock solution, in actual 
practice, with the water already present, the strength 
would be very much less—perhaps 3 or 4 deg. Tw. He 
was in complete agreement with the lecturer in recom- 
mending the use of alkali in small concentrations at the 
outset. If too strong alkali were used there was a ten- 
dency to salt out the soap. 

With regard to blowing and crabbing, theoretically 
blowing with steam and crabbing with boiling water were 
equivalent. Did Mr. Jackman regard the two processes 
as being so? The question arose as to what temperature 
was the best to secure the desired result. The fiber was 
a gelatinous structure which was in a state of strain, the 
strains being highly irregular. So long as the piece was 
dry those strains were latent, but directly the piece was 
wetted the strains became effective and gave rise to 
trouble. The object of blowing and crabbing was to 
eliminate these elastic strains as completely as possible. 
For that purpose was the temperature of boiling water 
the best? Such a temperature had no special significance, 
and he would like to know what temperature was neces- 
sary for this setting process. It might conceivably be a 
lower temperature than boiling point; on the other hand, 
in some cases a higher temperature might be required to 
obliterate the strains. From other points of view, the 
treatment with boiling water or steam was undesirable, 
With 
regard to pressing, pressing with rollers was a much 
gentler process and had a more transient effect than the 
ordinary pressing process. Theoretically it should be 
done in the presence of water and at a high temperature 
to get-the maximum effect. In practice what was the 
condition of the piece as regards moisture when it went 
to the press, and how much water did it lose in the 


process ? 


and was only done in order to avoid greater evils. 


The lecturer said that oleine soaps were very success- 
ful. With regard to the strength of alkali, the stock 
solution was 6 deg. Tw., but on the piece itself the 
strength might not be more than 2 deg. Tw., particularly 
on whites, and it might get down so low as 1 deg. Tw. 
Milling without the addition of either soap or acid was 
adopted for certain special cloths. Dr. Shorter had said 
that theoretically blowing and crabbing at the boil were 
equivalent, but in practice they were not. Fancy col- 
ored pieces could be blown with dry steam, but could 
nat be crabbed at the boil. A cloth bleached with sulphur 
would be turned yellow by blowing, but generally speak- 
ing the ordinary acid colors changed very little in dry 
He did not think that blowing would set a 
With regard 
to the condition of the pieces in the press, practice varied 


blowing. 
piece as effectively as crabbing at the boil. 
greatly. Some finishers damped their pieces heavily and 
some lightly before putting them into the press, and 
others not at all. If the pieces were damped they lost 
weight in pressing, the percentage loss depending partly 
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upon the condition of the papers. If the papers had been 
used for absolutely dry pieces, there would be a loss of 6 
to 8 per cent. Where pieces were being pressed continu- 
ally in the damp, the loss would probably be 4 per cent. 

Crabbing at the boil was a necessary nuisance. It was 
a great pity that the wool fiber had to be put in boiling 
water at any time, because it had a deleterious effect. 

D. T. McLellan said that in the Bradford district light 
goods were crabbed at the boil before dyeing to set the 
piece, which would otherwise cockle in the boiling dye 
liquor. The standard tallow soap contained cocoanut oil, 
as pure tallow soap was rather difficult to lather. It was 
not possible to wash out all the soap from pieces; there 
was generally 0.1 to 0.2 per cent left in, and that was why 
it was so dangerous to use inferior soaps. 

The lecturer said that with regard to tallow soap there 
was some difficulty in getting a satisfactory lather if used 
in too concentrated a form. Personally he preferred 
palm oil soap, but would use potash soap exclusively for 
milling as well as for scouring if it could be bought at a 
reasonable price. With regard to washing out the soap, 
he quite agreed it was impossible to get rid of it com- 
pletely, but as much as possible ought to be removed. It 
was useful to use a pint of ammonia during the washing- 
off process, which lathered up any residual soap. 

F. Wilson asked what temperature Mr. Jackman re- 
garded as the best in crabbing fine white worsted pieces, 
and in reply the lecturer said he would not crab a fine 
worsted at all, unless it were a very thin cloth. 

Prof. Eber Midgley said that whether a piece was 
crabbed or not, and if crabbed the degree of treatment 
depended on the type and quality of raw material, the 
structure of the thread in the cloth, and the build of the 
fabric. In each of-those factors there were so many 
incidental factors that it seemed impossible to arrive at 
any standardization. Worsted cloths, well set, made from 
uniform yarn and high quality wool, need not be crabbed, 
because the fibers were uniform in length and diameter. 
The higher the quality number, the more uniform was 
the material. On the other hand, when lower qualities 
of wools, such as crossbreds, were employed in the man- 
ufacture of worsteds, there was a great variation in diam- 
eter and in length and a corresponding variation in fiber 
movement, and consequently those goods must be 
Crabbing by means of a perforated metal cyl- 
inder, crabbing with a single crab or on a double crabbing 


crabbed. 


machine, and blowing with steam or boiling the piece 
were matters of degree. His own views with regard to 
the theory of crabbing were that if the fabric were com- 
posed of fibers which varied a good deal in diameter and 
length, that fabric would be a mass of unbalanced strains, 
because the strains would vary according to the dimen- 
sions of the individual fibers. The fiber was a horny 
substance, and under the influence of moisture at high 
temperatures it became plastic and could be forced into 
a new shape. If it were held in that shape until it be- 
came cold, that new shape would be permanent. In a 
piece rolled on a perforated metal cylinder, the wool fiber 
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was under control, and was subjected to moisture at high 
temperature provided by means of water or steam, and 
to the pressure of one fold of cloth on another, augmented 
by the wool pressure due to the fibers swelling. If the 
fibers were forced to remain in that constrained position 
until they cooled down, they would be firmly set. More 
or less the same thing applied to pressing. In pressing 
one wished to give the cloth the required feel and appear- 
ance, in addition to leveling the surface of the fabric. 
Moisture, high pressure, and cold pressing each had its 
own effect. As the lecturer had repeatedly said in his 
paper, cloths must be treated according to the type and 
quality of the raw material, and the properties of the 
fiber had to be preserved if the resultant fabric was to be 
of the highest value. 

G. E. Griffiths asked the cause of the occasional water- 
marking which appeared after dyeing crossbred serges. 

The lecturer said that pieces sometimes became water- 
marked in crabbing. The pressure of the back on the 
face when the pieces were crabbed without an intervening 
wrapper would cause it. In some cases the pieces were 
wound too tightly, and in some cases the pressure was 
uneven. 
blowing. 


Watermarking could also be produced in dry 
Sometimes the blower might get his wrapper 
tighter than the piece, or vice versa, and if the cloth was 
fairly solid a watermark would result. A watermark 
could not be obtained in dyeing, but in crabbing one had 
to fight against it all the time. Pieces could be water- 
marked by an uneven pressure. 


CHINA’S 1921 DYE IMPORTS 

The trade in aniline dyes and artificial indigo during 
1921 was influenced by falling exchange, heavy stocks, 
and weak markets. The outstanding feature of the year 
was the drastic and continuous fall in market prices. 
Throughout the whole period of the war and for a con- 
siderable time after the Armistice the supply of dyestuffs 
in China did not meet the demand. 
the then favorable exchange, resulted in selling prices 
remunerative alike to the foreign importers and Chinese 
dealers. 


This, coupled with 


The situation was completely reversed during 
1921, when a falling off in the demand and the re-entry 
of Germany as a factor into the world’s markets resulted 
in keen competition for the China trade and a sensational 
drop in prices, which at the close of 1921 were not more 
than half of the prices ruling in the previous year. In 
spite of these unfavorable circumstances, the importation 
of aniline dyes in 1921 rose from 7.7 million to 8 million 
taels, while artificial indigo shows a slight decrease in 
value, from 15.3 million to 15.2 million taels, as compared 
with the preceding year. Of the indigo imported, 3,535,- 
600 taels worth arrived from France, and 2,617,177 taels 
worth came from the United States. Of the remainder, 
1,934,448 taels is credited to Great Britain, 1,857,124 taels 
to Germany, and 1,289,373 taels to Switzerland. As re- 
gards aniline dyes, the principal countries of origin of the 
amounts imported into China in 1921 were: 


»9 


3,390,278 taels; Hong Kong, 1,398,186 taels. 


Germany, 
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AN INVITATION TO A. A. T. C. C. MEMBERS 


URING the week of the Eighth National Expo- 

sition of Chemical Industries, to be held Septem- 
ber 11-16, inclusive, at the Grand Central Palace, New 
York, the AMERICAN DyestuFF REporTER will occupy 
Booth No. 743 and maintain therein a visiting head- 
quarters for members of the American Association of 
Textile Chemists and Colorists. 

It is our aim to make this booth a real convenience 
for all members of the organization, and to this end 
there will be provided a register in which visiting 
chemists can place their temporary addresses, tele- 
phone numbers, etc., and thus facilitate communica- 
tion and the making of appointments. All members 
of the Association should not fail to place themselves 
on record as early in the week as possible, and in ad- 
dition should feel free to make this booth their head- 
quarters throughout the run of the Exposition. 

The booth is intended expressly for the service and 
convenience of our friends, all of whom will be made 
welcome at any time. Those in charge will be glad to 
take messages, look after personal property, and in 
every You 
are cordially invited to take full advantage of what- 
ever facilities we may be able to offer. 


way carry out the wishes of visitors. 


THE SENATE DYE DECISION 


HILE nothing definite will be known, of course, 

until after the joint conference of the House and 
Senate on the Fordney-McCumber tariff bill, and all 
comment must therefore be of a rather speculative 
nature; nevertheless, judging solely from what can 
be gleaned here and there, the American dye industry 
appears at this writing to be hopeful of seeing a suc- 
cessful termination to its nearly four years of struggle 


to obtain adequate protection from foreign competi- 
tion. 
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On Thursday, August 17, the Senate, sitting as a 
committee of the whole, voted 38 to 23 to adopt the 
amendment of Senator Bursum, of New Mexico. And 
by virtue of this amendment the duties on imported 
coal-tar intermediates are to be increased from 50 per 
cent ad valorem and 7 cents per pound on the foreign 
valuation to 75 per cent ad valorem and 10% cents 
per pound on the American valuation, and the duties 
on finished coal-tar dyes and chemicals are to be raised 
from 60 per cent and 7 cents per pound, foreign valua- 
tion, to 90 per cent and 10% cents per pound, American 
valuation. 

On Friday, the day following, the Senate approved 
by a vote of 39 to 31 its action of.Thursday, while on 
Saturday it officially passed the bill in its entirety, 
thereby making further changes impossible unless 
made in conference. 

Senator Smoot vigorously opposed these duties, 
which it is agreed amount virtually to an embargo. 
He succeeded on Saturday in gaining Senatorial ap- 
proval of an amendment which empowers the Presi- 
dent, after the bill shall have become a law, to change 
duties on dyestuffs within fifteen days after his procla- 
mation to that effect, whereas in all other cases sixty 
days must elapse before changed rates can become 
effective. And since the Bursum amendments provides 
that the President cannot increase the rates on dyes, 
no other change but reductions can be made. Senator 
Frelinghuysen, however, whose embargo amendment 
was not put to a vote in view of the success of his 
colleague’s, declared that he was satisfied that the 
President, whose sentiments with respect to protec- 
tion for the dye industry have already been expressed 
and chronicled in these columns, will not care to lower 
any dye rates aften an investigation of the facts sur- 
rounding the industry. 

The Bursum amendment also provides that where 
there is no comparable competitive American product 
to use as a basis for fixing American valuation, the 
foreign price, or the export price, whichever happens 
to be higher, shall be used by the Customs officials, 
and it specifically states that products shall be con- 
sidered comparable when they accomplish substan- 
tially the same results—a most important ruling. 

Since it is believed that the dye section of the tariff 
bill may be reached by the conferees at an early date, 
the final decision may be a matter of history by the 
time this appears in print. It is not thought that there 
will be a great deal of difficulty over the matter of 
rates, particularly the rates applied to dyestuffs by the 
Senate. But the principal struggle is likely to center 
around the question of American vs. foreign valua- 
tion, on which subject the House and Senate are dia- 
metrically opposed. One side or the other must give 
way in this, or the bill will be dead so far as this ses- 
sion of Congress is concerned. Should an agreement 
be reached, however, the tariff may be a law as early 
as October 1. Senator Fordney is known to be strong- 
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ly in favor of the American valuation program, and 
opponents of it are outnumbered among the Senate 
conferees. This phase of the measure is particularly 
vital to the dye industry, in which German efficiency 
and manufacturing methods have been brought to 
such a high degree of perfection that competition on a 
foreign valuation basis, even with duties at 90 per 
cent, would be extremely difficult. 

In the event that the dye section of the bill is al- 
lowed to remain substantially as the Senate drew it 
up, then the American dye industry can safely be said 
to have gained truly adequate protection at last. 
Moreover, it will be a protection of infinitely greater 
value than the protection which it has “enjoyed” dur- 
ing the past four years, for the reason that it is likely 
to remain in force as long as the Republicans retain 
It is distinctly a Republican measure, the 
product of campaign pledges and an abiding belief 
that many of our industries, particularly the war- 
born ones, were not receiving protection sufficient to 
permit of their existence in the face of present Euro- 
pean conditions. 


their power. 


And in the case of a vital necessity 
such as the coal-tar chemical industries, such protec- 
tion was indispensable. 

The vast difference between the beneficial effects 
of settled, reasonably permanent protection, and the 
hand-to-mouth variety which has been the portion of 
the dye industry during its years of struggle to main- 
tain a footing in this country, were, perhaps uncon- 
sciously, emphasized by Senator Moses while voicing 
his remarkably empty protest against the adoption of 
the higher duties. He declared that if those inter- 
ested in the industry had spent as much in their labo- 
ratories as they had in lobbying, the whole question 
of dye protection need not be before Congress. Of 
course, the New Hampshire Senator must know, if he 
has given a moment’s attention to anything the dye 
people had to say, that if the industry could have been 
assured four years ago of continuous protection of the 
nature which it has actually received up to the present 
day, it would, in all probability, now be in a position 
to compete with its foreign rivals without the placing 
of an extraordinary handicap upon the latter. But the 
industry never knew what its status would be six 
months in advance—sometimes, indeed, very much 
less than that—and this condition, as has repeatedly 
been pointed out, checked the expenditure of capital 
for research, for systematic organization, and for other 
items essential to a 





toward self- 


reliance, so that except in point of experience 


successful march 
it is in 
a well- 
rounded, self-contained enterprise as it was when it 


many vital respects almost as far from being 


made its first plea for Governmental assistance. 

The feeling of the industry is that if the present pro- 
gram is not seriously tampered with by the conferees, 
it will have protection enough to enable it to carry out its 
original plan for making America truly independent— 
which no country can be to-day without possessing a 
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well organized coal-tar chemical manufacturing industry. 
The protection is certainly, in effect, everything asked 
for. In fact, from the standpoint of the consumer it is 
scarcely as desirable as the original embargo, which 
would have assured the country a complete line of colors 
of any variety without the necessity of paying stiff duties 
on those not produced here. Incidentally this illustrates 
well the enormous power of mere words and the associa- 
tions which they call forth, for the Senate stuck at an 
embargo—and has passed a measure which is nothing 
more nor less than just that very thing, disguised as a 
protective tariff. Perhaps it is quite as well, for while 
some who voted against the proposed form of embargo 
doubtless saw its advantages to the consumer over a 
high-duty tariff, they voted against the embargo because 
it would be next to impossible to explain this difference 
in a satisfactory manner to constituents who would be 
blinded to anything but the cries of “Without precedent !” 
and “Un-American!” raised by the opposing forces in 
the Senate. 

Yet, while it must be said that the very best way was 
not chosen and probably could not be chosen because of 
practical difficulties in the form of lack of universal 
public comprehension, the great benefits of the Bursum 





form of protection—even to consumers—as compared 
with little or no protection at all, are far too striking to 
need pointing out. Let there be no mistake about this. 
The consumer has not received the best treatment he 
could get, but he has received the best treatment possible 
to give him while coincidentally allaying an inherent pub- 
lic fear of a single word. That is the situation in a nut- 
shell. 

And the consumer will not be taxed by this measure 
beyond his endurance, nor even to such an extent as se- 
riously to hamper him in competition. There are other 
high duties in the measure besides those on dyestuffs, 
and the consumer has not been left out. Finally, that he 
will benefit greatly in the long run by increased inde- 
pendence of foreign sources of supply and in a host of 
ways which never enter the head of the layman, can be 
denied by no one who has studied the facts. 


The administration of such a measure as the conferees 
are now considering does not present serious difficulties. 
There is no reason to fear confusion. The control can 
be made as flexible as desired, for the head of the U. S. 
Customs Service may issue lists of products and the 
appropriate duties which can be followed by all Customs 
officials. These lists can easily be altered whenever nec- 
essary ; they will provide the American dye manufactur- 
ers and consumers alike with an opportunity to ascertain 
just what comes into the country each month, and what 
duties were paid. Protests can be heard promptly, ad- 
justments made, and most of the wrangling, red tape and 
exasperating delay occasioned by the licensing form of 
control can be eliminated. The higher duties will be ap- 
plied to competing products—even when they are merely 
substitutes for competing products if it can be shown 
that they are being used as such—which should take care 
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of the dye manufacturers to their satisfaction, and the 
lower duties based on foreign valuation will be applied 

) the non-competing products, which gives the consumer 
the benefit. It will be seen that a very close watch can 
be kept by both sides, and that, moreover, the adminis- 
tration of the protecting law will be entirely automatic 
and speedily readjusted to meet changing conditions. In 
this respect it should prove more flexible and rapid in its 
action than an embargo which would hold disputed prod- 
ucts on the other side or permit their importation only in 
bond until the case was decided. 

All in all, the Senate, at least, is to be congratulated on 
its solution of what must be admitted was a very difficult 
problem. And if the House sees fit to let this measure 
stand unchanged, the dye industry will owe Congress a 
debt of gratitude which it can only pay—and which it will 
most willingly pay—by proving to the country its ability 
to guard against a repetition of the chaotic conditions 
of 1914-15. 


A CORRECTION 


In No. 7 of the series “Things Every Textile Chem- 


ist and Colorist Should Know,” appearing on page ° 


113 of the issue of August 14, the title was given as 
“Mercerization and the Action of Chlorinated Alkalis 
on Cotton,’ due to an error in the proofreading de- 
partment. 
Alkalis.” 


The title should read, of course, ‘Caustic 


MORDANTS 
By Wiper D. BANCROFT 
(Continued from page 150.) 


used in dyeing light woolen stuffs, to which we may 
wish to give a delicate but brilliant shade. It is also 
employed in the dyeing of ordinary woolen goods, but 
here it is associated with alum, sulphate of iron, chlo- 
ride of tin, etc. 
stances, consists evidently in determining a double 


Its influence, under these circum- 


decomposition, from which we have produced a sul- 
phate of potash or chloride of potassium, whilst the 
tartaric acid combines with the alumina, the peroxide 
of iron, or the oxide of tin. Now it is very probable 
that the colouring: matters remove the alumina, the 
peroxide of iron, or the oxide of tin, more readily from 
tartaric than from sulphuric acid. Moreover, the pres- 
ence of free sulphuric acid would certainly prove in- 
jurious, as well to the stuff as to the colouring matter, 
whilst free tartaric acid can exercise no unfavorable 
action over them. 

“The operation of subjecting wool to the alum mor- 
dant is always effected at the boiling point; the mix- 
ture used in this process is a compound of alum and 
of cream of tartar. One of the objects of this addi- 
tion is to free the bath of the carbonate of lime which 
the water generally retains in solution, and which, 
acting on the alum, would determine its partial decom- 
position by producing an insoluble subsulphate of 
alumina and potash, and this accumulating on the stuff, 
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and becoming unequally fixed upon its surface, would 
lead to stains or blotches on passing the material 
through the dye-bath. But, independently of the 
above effect, which might be produced by any acid, 
cream of tartar appears to be capable of effecting a 
further object, by inducing a double decomposition, 
which transforms the alum into a tartrate of alumina. 
However this may be, after one or two hours’ boiling 
in the alum-bath, the cloth which should be constantly 
agitated so as to cause a more equal application of the 
mordant, is withdrawn from the copper, and, after 
thoroughly draining, it should be put aside for two or 
three days, when we wish to dye it with any full- 
bodied colour. Experience has proved that this repose 
after the use of the mordant greatly favours the union 
of the latter with the stuff. In applying the tin mor- 
dants we also make use of cream of tartar. It is, more- 
over, an indispensable addition where we desire to fix 
the salts of iron previously to dyeing in black. 

“Woolen cloth, on being dipped into a cold aqueous 
solution of alum, appropriates to itself a part of this 
salt, but without undergoing any very sensible altera- 
tion. MM. Thenard and Roard have, indeed, proved 
that cloth, when thus treated by a cold solution of 
alum, gives up this salt to boiling water, and that, 
after a few washings performed at the boiling point, 
it will have parted with the whole of the alum which 
it had received in the cold bath. When, however, 
cloth is boiled in a solution of alum, it yields to this 
liquid a portion of its organic matter, which becomes 
dissolved; but at the same time it absorbs an equal 
amount of the alum. 


“We have now merely to show the action which 
wool undergoes when brought into contact with alum 
and cream of tartar at one and the same time. It is 
very possible that there may be in this case a simul- 
taneous fixation of alum, as well as of the double tar- 
trate of alumina and potash, and of tartaric acid. The 
presence of alum in the cloth when taken from the 
boiling solution is very evident; that of the tartrate 
of alumina and potash and of free tartaric acid is only 
presumable. 


“Silk, in like manner, unites itself with alum when 
placed in a cold solution of this salt, and afterwards 
parts with it to boiling water; it may be reproduced 
from this liquor by evaporation. The action of silk 
on acetate of alumina is identical with that of wool. 
It at first absorbs this salt in its pure form; then, by 
mixture of the acetate together with alumina in its 
free state; it gives up a further portion of this acetate 
free state; it gives up a further portiono of this acetate 
to boiling water. 

“The alum mordant is always used cold with silk: 
if employed hot, it would destroy its lustre. The bath 
should not contain cream of tartar when it is intended 
for this material; on the contrary, we here have re- 
course to a variety of alum of as neutral a character 
as possible. 
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“The theory of the action of mordants is connected 
in the closest manner with that of dyeing. It may, in 
fact, be viewed under two very different aspects. 
Sometimes we admit that there exists a true combina- 
tion between the stuff and the colouring matter—a 
combination which can only be determined by a veri- 
table affinity between these two bodies, and which will 
present a condition analogous to that which occurs in 
all chemical combinations—that is to say, a state of 
saturation, beyond which the union of these bodies 
becomes of a very unstable character; at other times, 
on the contrary we regard the dyeing of stuffs as pro- 
duced by a nearly mechanical phenomenon, by virtue 
of which the colouring matters become imprisoned in 
the meshes of the organic filaments contained in the 
material to be dyed. This latter opinion is evidently 
the better founded. It approximates the theory of 
dyeing to some analogous phenomena which we find 
manifested by animal charcoal on coloured solutions; 
for, as the animal charcoal seizes upon the colouring 
matters contained in an aqueous solution, and renders 
them insoluble by fixing them in a purely mechanical 


manner within its own pores: so may the wool, the’ 


silk, and the cotton, appropriate the colouring matters 
held in solution, and, by fixing them in their pores, 
render them more or less insoluble to water. Experi- 
ence, however, shews that dyeing thus produced is 
wanting bot’ in intensity and in fixity—two qualities 
which it derives by the previous application of a 
mordant. Now, we can readily see that the mordants 
themselves may become fixed in the tissues by similar 
causes to othose which determine the fixation of the 
colouring matters by animal charcoal. We know, in 
fact, that this latter body possesses the property of 
removing from water not only the colouring matters, 
but also certain salts. There will, therefore, be no 
difficulty in imagining that silk, wool, and cotton may, 
in their character of porous bodies, purely and simply 
seize upon the alum, and that this salt, when once 
imprisoned in the meshes of the tissue, may subse- 
quently react upon the colouring matter according as 
this latter, in its turn, penetrates the interior of these 
materials. 

“We may then refer the phenomena of absorption, 
which characterise the fixation of the mordants and 
the penetration of the colouring principles into the 
tissues, to the same cause as that which determines 
the action of animal charcoal on certain soluble salts 
and colouring matters. But if one of these stuffs be 
impregnated with alum and then dipped in a bath of 
soluble colouring matter, it acquires a very deep tint. 
which appears to be essentially produced by a kind of 
lac, formed by means of the colouring matter and the 
base of the mordant. On the other hand, in a great 
number of cases, the mixture of the above mordant 
with the dye-bath fails in producing an insoluble pre- 
cipitate. Thus, when we mix together alum and a de- 
coction of Brazil-wood, no precipitate is formed, and, 


to obtain a lac from this liquor, we are obliged to add 
some alkali or alkaline carbonate, such as ammonia; 
in a word, we must render the alumina free. While 
admitting, then, in accordance with the experiments 
of MM. Thenard and Roard, that the stuffs fix the 
alum in its natural state, we must acknowledge, at the 
same time, that, by some special action, the tissue sub- 
sequently determines the union of the base of the 
mordant with the colouring matter. This special ac- 
tion is equivalent to that of the alkali. 


“Now, it is certain that the above-mentioned stuffs 
possess in a high degree the faculty of seizing upon 
the insoluble colouring matters when these are pr¢ 
sented to them in their nascent state. It is thus that 
cotton becomes dyed of a rose colour in a liquor which 
contains carthamic acid in suspension, arising from 
the decomposition of a carthamate of soda by an acid. 
In like manner we find wool acquires a black colour, 
when placed in a boiling solution of a salt of iron and 
tannin, by attracting to itself the black precipitate re- 
sulting from their admixture. Consequently, although 
the dyer generally endeavors to produce the insoluble 
ccmpound, on which the colouring stuff depends, 
within the very pores of the tissue, still we may affirm 
that, in many cases, the cloth or other material, when 
placed in presence of the nascent precipitate, has the 
property of seizing upon it, and thus acquiring a shade 
of greater or less intensity. 

“It is to this property (which is due to some hith- 
erto undetermined cause) that we must undoubtedly 
refer the reaction which takes place between the alum 
and the soluble colouring matters, as well as some of 
these more mysterious phenomena which are mani- 
fested in dyeing. How else, indeed, are we to account 
for the fact that wool so readily takes a scarlet colour, 
wii'e cotton and silk are unable to fix it? How ex- 
plain the cause of wool so easily appropriating the 
black precipitate formed by tannin and the salts of 
iron, while silk, under the same circumstances, ac- 
quires a black colour only by great trouble and ex- 
pense? How, in one word, can we understand why 
certain colours should fix themselves better on certain 
materials than on others, unless it be by virtue of some 
special action, wrongly designated by the name of 
affinity, but which does not the less constitute a force, 
or rather a consequence of diverse forces of which we 
must take full account during the operations of dye- 
ing? To confound, in fact, a chemical affinity prop- 
erly so called, such as is evidenced in ordinary chem- 
ical combinations when produced in definite propor- 
tions, with the phenomena of dyeing, is certainly to 
mix together two very distinct ideas. The union of 
silk with Prussian blue, or of wool with indigo, is 
quite a different thing to the combination of sulphur 
with lead. But to consider the tissue as a simple filter, 
capable of retaining in its pores certain principles, and 
of receiving from them peculiar colours, is to go equal- 
ly far in an opposite direction; nor would this suppo- 
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sition at all explain the mode in which the coloured 
lac is formed in most of the operations of dyeing, op- 
erations which are effected by an aluminous salt and 
a colouring bath, altogether incapable of producing 
any lac, except by the addition of an alkali for the 
purpose of setting the alumina at liberty, or of a stuff 
which has the power of taking up the lac, as quickly 
as it is formed. 

“Among the reasons which induce us to regard the 
insoluble colouring matters and the stuffs as capable 
of uniting together by virtue of some special force, we 
must mention the facts elicited by the recent experi- 
ments of M. Chevreul, who has found that the stuffs 
and colours, when once united form products which 
are endowed with properties differing, according to 
The 
properties of the dyeing matter are, then, greatly 
modified by the peculiar action of the tissue on the 


the nature of the stuff, in the same given colour. 


dye. Numerous examples place the truth of this as- 


sertion beyond all question. It becomes, therefore, 
perfectly clear that it is only by an attentive and sys- 
tematic study of the specific properties of the stuffs, 
in their relation to the various dyeing matters which 
we may desire to fix upon them, that we can hope to 


direct the future progress of the art of dyeing.” 

On the other hand** “Chevreul denied that the 
alum could be washed out by water, and 
stated that actual decomposition took place; a basic 
salt being deposited on the fibre, leaving the solution 
more acid.” 


Bolby 


Knecht, Rawson and Loewenthal ** consider that 
“the mordanting of wool and silk appears to be anal- 
ogous to the dyeing of these fibres, and to depend 
upon their acid and basic properties. Thus, wool 
boiled with a solution of aluminum sulphate fixes both 
the acid and the basic constituents of the salt; but, 
being possessed of more pronounced acid than basic 
properties, it absorbs the basic constituents more en- 
ergetically than the acid one, and some free acid is 
left in the solution. By subsequent treatment with 
boiling water, more acid is extracted, and the alumina 
becomes more firmly combined with the substance of 
the fibre. It is noteworthy that only such salts which 
contain the acid and basic constituents in a compara- 
tively loose state of combination are absorbed by the 
wool fibre. 
num, iron, chromium and copper are readily taken up 
from the boiling solution by the wool fibre, sodium 
sulphate or sodium chloride are not taken up at all. 


Chromic acid, on the other hand, is readily taken up 


Thus, whereas the sulphates of alumi- 


by wool, and, like the acetates of the heavy metals, 
is precipitated from its aqueous solution by lanuginic 
acid.” 

that aluminum sul- 
phate or alum is adsorbed by wool unchanged and 
that the elimination of the sulphate radical takes place 
when the mordanted fibre is dyed. Most of the work 


since then has been to the effect that wool does de- 


Thenard and Roard believed 
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If the re- 
cent writers had read the original paper by Thenard 


compose aluminum sulphate more or less. 


and Roard, there would have been no discrepancy to 
explain. 


9 


Havrez *® showed that when relatively concentrated 
solutions of alum are used in mordanting wool, the 
mordant washes out readily and the wool is not dyed 
so deeply as when more dilute solutions of alum are 
He recommends not going above ten per cent 


alum, referred to the amount of wool. 


used. 
It has been 
found by von Georgievics * that from relatively dilute 
solutions of alum, more alumina than sulphate is taken 
up by wool, while the reverse is true for relatively 


concentrated solutions. At twenty-four per cent alum, 


referred to wool, the two are taken up in equivalent 
Thenard and Roard used twenty-five per 
cent alum, referred to the wool, so that their results 


quantities. 


are absolutely in accord with the most modern data. 
The whole trouble arose from their using a more con- 
centrated solution of alum than is now customary. 
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vessel by the affinity of the adjective coloring matter, their co- 
to be dyed upon it was feeble in proportion to the number of 
washings which had taken place. 

It became evident, therefore, from these experiments that 
wool or cloth boiled with alum (and tartar) attached to itself 
the undecomposed alum only, and that a decomposition of the 
latter does not take place until the subsequent operation of 
dyeing, when, the affinity of wool being assisted in the dyeing 
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t Colors 


Strong Colors—Effect of Diazotization—Production of Direct Colors—Stilbene Dyestuffs 


—Fast Direct Dyes 


By E. GREENHALGH 


HE direct cotton colors hold one of the foremost 
positions in the broad realm of artificial coloring 
matters; in fact, there is scarcely an industry in 

which dyestuffs are employed where the direct colors 
emphasize themselves by their absence. 

They find application in the dyeing and printing of all 
classes of cotton goods and are notably made use of for 
the production of discharge styles; in paper staining 
these dyestuffs lend themselves admirably to this class 
of work, particularly those products of the stilbene class, 
and other industries such as leather dyeing, linen and 
straw dyeing, besides being utilized in the wool industry. 
Silk and artificial silk can be dyed with some of these 
products, and their capability of dyeing animal and vege- 
table fibers has caused many of the members to be classed 
and used as union colors. 


Stronc Dyes 


These substantive colors are tinctorially strong, giving 
in many instances clean and pure shades, and are very 
easy of application. The direct colors are nearly all 
polyazoic in constitution, that is, they usually contain the 
usual azo linkages and are therefore developments on the 
simpler azo dyes which constitute many of the wool col- 
ors. In contrast to these wool colors it is found that the 
bases of many of the substantive dyes are derived from 
condensed diamines such as benzidine, tolidine, cumidine 
and dianisidine, which after diazotization are coupled up 
with various naphthol sulphonic acids or other groups. 
In this manner the first direct color, namely, Congo Red, 
was produced by acting on benzidine with nitrous acid, 
forming the necessary diazo groups, and coupling with 
naphthionate of soda. The chemical form of these dia- 
mines, such as benzidine, are all of one type, and the fol- 
lowing graphic formula will show the type of substance 
these products claim to be: 


NH,.C,H,—C,H,NH, 
Benzidine 
NH,.C,H;.CH,—CH,.C,H,.NH, 
Tolidine 
NH.,,..C,H;.OCH,—OHC,.C,H,NH, 
Dianisidine 


EFrFect OF DIAZOTIZATION 


As will be seen, each of the above contains two NH, 
or amido groups, and these are the groupings altered by 
diazotization, the NH, group becoming on treatment with 
nitrous acid in hydrochloric acid solution N—NCI, so 
that one molecule of benzidine, for instance, is capable of 
attaching itself to two molecules of a naphthol sulphonic 
acid or its equivalent such as a phenol, monamine or 
diamine, etc. 

Again, it is possible to attach only one molecule of the 
coupling body to one diazo group, coupling a different 
molecule to the other diazo group. Diamine Fast Red F 
gives an example of this. The production of this product 
may be briefly given as, benzidine + salicylic acid + 


2 : 8 amino—naphthol 6 sulphonic acid. 


Many of the direct colors are produced in a similar 
manner by using different bases, other than benzidine, 
along with the various phenols, diamines and the whole 
range of the sulphonic acids of naphthol, amino-naph- 
thol, etc. It will have been noticed that by adding on a 
diamine or amino-sulphonic acid new groups capable of 
further diazotization have been obtained, and these in 
their turn can be made to attach similar coupling bodies 
as before, so that it is possible, theoretically speaking, to 
go on ad infinitum. 

This capability of a second diazotization is, however, 
made use of extensively for the production of more com- 
plex dyestuffs, but only very rarely is there required a 
further process of treatment with nitrous acid. 
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Colors produced in this manner have resulted in the 
attainment of dyestuffs possessing higher tinctorial pow- 
er, and faster resistances, and many of the “diazo” colors 
are of this type and require to be diazotized on the fiber 
after application and afterwards coupled with a suitable 
developer in order to fully produce the color, or in some 
cases the color needs only developing by treatment with 
certain products. An example of this type is Diamine 
Black BH or Diazo Black BH, which is made from ben- 
zidine coupled in specified ways with molecules of 2 : 8 
amino-naphthol 6 sulphonic acid and 1 : 8 amino-naph- 
thol 3 : 6 disulphonic acid H. As will be seen, there have 
been two amino groups added capable of further diazo- 
tization and coupling. 

Again, a dyestuff itself may be attached to a separate 
diazo body such as diazotized para-nitraniline, giving a 
new product possessing qualities far exceeding its origi- 
nal capabilities. Diamine Bronze G gives a good example 
of this type of color, which in its application is first dyed 
on the fabric, giving a dull, grayish brown color, and 
finally is treated in a bath containing diazotized para- 
nitraniline, when a full rich color, fast to light and wash- 
ing, and of good dischargeability, is produced by the 
union. Diamine Bronze is made from benzidine by coup- 
ling an H acid and salicylic acid, diazotizing further and 
adding meta-phenylene-diamine, which latter body con- 
taining two amino groups is capable of still further diazo- 
tization if necessary, or of attaching itself to an already 
diazotized base. 


PRODUCTION OF Direct CoLors 


The following examples will give some idea of the 
various methods and intermediates adopted for the pro- 
duction of some of the better known direct colors: 


Congo Red from benzidine and naphthionic acid made 
into sodium salt. 


Benzo purpurin 4B from tolidine and as for Congo 
Red. 

Chrysamine from benzidine and salicylic acid. 

Benzo Orange R from benzidine, salicylic acid and 
naphthionic acid. 

Toluylene Orange R from tolidine and meta-toluylene 
diamine sulphonic acid. 

Toluylene Orange G from benzidine, toluylene diamine 
‘and cresotinic acid. 

Direct Blue 2B from benzidine and H acid (1 : 8 
amino-naphthol 3: 6 disulphonic acid). 

Diamine Pure Blue from dianisidine and H acid. 

Chicago Blue from dianisidine and 1 : 8 amino-naph- 
thol 2 : 4 disulphonic acid. 

Benzo Indigo Blue from benzidine, alpha-naphthyl- 
amine and 1 : 8 dihydroxy-naphthalene 4 sulphonic acid. 

Columbia Black from tolidine, 2: 8 amino-naphthol 
3: 6 disulphonic acid and meta-toluylene-diamine. 

Diamine Green from para-nitraniline and H_ acid 
coupled on to benzidine, then adding phenol for B shade 
or salicylic acid for G shade. 
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Direct Deep Black from benzidine, H acid and naph- 


thionic, afterwards with 


diamine. 


coupling meta-phenylene- 

The above dyestuffs will be seen to be products which 
can be made with well-known intermediates and bases 
and, although amongst this class there are quite a large 
number of direct dyestuffs, still there remain more im- 
portant bodies from which many other direct dyes are 
derived. Chief amongst this class of bases is the sub- 
stance stilbene, from which is made by the necessary in- 
troduction of amido and sulphonic groups the product 
diamido-disulphonic acid of stilbene, which when diazo- 
tized and coupled with phenols, salicylic acid, etc., gives 
rise to a unique class of bodies, amongst which is found 
the dyestuff Chrysophenine, which is a diethyl deriva- 
tive of one of these couplings ethylated to render the dye- 
stuff fast to alkalis. 

The direct fast yellows and oranges, such as Sun Yel- 
low and Mikado Orange, are all derivatives of stilbene, 
although made in a different way. 

Closely allied to this class of colors are those dyestuffs 
which are produced from the intermediate dehydrothio 
toluidine, and comprise many well-known colors such as 
Primuline, srilliant Geranine, Diamine Pink, 
Columbia Red and Diazo Brilliant Scarlets. 


Erica, 


STILBENE DyYESTUFFS 


The stilbene dyestuffs from one of the most important 
branches of the body of substantive dyestuffs and their 
manufacture, although seemingly simple (being at times 
only a condensation by the use of various strengths of 
alkali) becomes rather complex when analyzed as to the 
various steps through which the product goes before the 
final color is obtained. Their use as paper staining colors 
and dyes for reasonably fast shades on cotton practically 
places them in the very forefront of direct colors for 
utility and importance. 

As will have been noticed, the various naphthol sul- 
phonic acids and amido sulphonic acids play a. very big 
part in this branch of dyestuff chemistry ; in fact, the use 
of them is so abundant that they are mainly responsible 
for the large number of substantive colors now available. 
Yet amongst these various naphthol acids there is one 
member which calls for special consideration, and that is 
the substance going under the unassuming name of J acid 
or, to describe it fully, 2 : 5 amido naphthol 7 sulphonic 
This acid and its homologues, e. g., the methyl, 
phenyl, acetyl J acids, etc., can by treatment with a sub- 


acid. 


stance called phosgene (which is very often used in this 
capacity) be made*to condense with themselves giving z 
product having practically double the molecular weight 
of the original. 


Fast Direct Dyes 


By attaching this molecule to various other bases, such 
as amido-azo-benzene or toluene, diamines, etc., colors of 
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the type of Benzo Fast Red and Benzo Fast Scarlet are 
obtained, while if the phenyl or acetyl J acids be em- 
ployed in a similar manner bluer dyestuffs result, such as 
3enzo Fast Bordeaux, Benzo Fast Rubine and Brilliant 
3enzo Violets. 

Other dyestuffs possessing exceptional fastnesses and 
purity and clarity of shade and tone belonging to this 
class of J acid derivatives are the rosanthrene colors, 
Diazo Brilliant Reds and Scarlets, some of the Zambesi 
Reds, e. g., the 8B brand, and many others too numerous 
to mention.‘ Practically all the direct colors derived from 
this particular amino-naphthol sulphonic acid are char- 
acterized by their brilliance and their resistance to the 
‘attacks of light and washing, and thus make themselves 
indispensable to the dyer’s stock pattern card. 

There is still an important class of dyestuffs used par- 
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ticularly for the production of fast lining discharge styles, 
and among the members the dyes Diaminogene Blue and 
Oxydiaminogene are found. These products are deriva- 
tives of diamines of the naphthalene system of com- 
pounds, and the blue and black may briefly be given as 
follows: 

Diaminogene Blue from 1 : 4 diamino-naphthalene sul- 
phonic acid + alpha-naphthylamine + 2 
sulphonic acid. 

Diaminogene Black as above but substituting the last 
group by 2 : 8 amino-naphthol 6 sulphonic acid. 

There are many colors giving similar shades to the 
diaminogenes on the market, and they are all alike save 
possessing varying end components, but the diamine is 
invariably one of those belonging to the naphthalene 
series.—“‘Dyer and Calico Printer.” 


6 naphthol 


Preparation of Cloth for Finishing 


Tallow Should Be Free from Paraffin—Needless Risks—A Dubious Saving—Effects of Paraffin in Dyed 
Goods Chemical Causes of Stains—Purity of Supplies—Bleeding of Dyestuffs 


From a Paper Read Before the British Association of Managers of Textile Works 


T is difficult for the finisher to understand why 
some cloths are found to contain as much as 2.5 


Ai o® 


per cent of fatty matter, while other similar cloths 
contain only 0.6 per cent. 

Tallow is the fat largely used in sizing mixings, and 
it should be borne in mind that many commercial tal- 
lows are adulterated with paraffin wax, which, being 
unsaponifiable, is not removed by the process of bleach- 
ing and gives rise to stains of various character in the 
finished goods. 


TALLOW SHOULD BE FREE FROM PARAFFIN 


Commercial “tallow” has been found to contain as 
much as 50 per cent of unsaponifiable matter, and tal- 
low has been sold to manufacturers as pure beef tallow 
and found to contain 15 per cent of paraffin wax. A 
guarantee should be obtained that the tallow bought 
is free from paraffin, and then the seller could be made 
responsible for any trouble caused. Cases are within 
our knowledge o spermaceti wax being used in siz- 
ing mixings which, being unsaponifiable, cause trouble 
in finishing. Such paraffin or wax stains in finished 
cloth are of a particularly objectionable character, as 
they are invisible in the gray, incapable of being re- 
moved by any ordinary bleaching process, and almost 
invisible in the white cloth. The affected parts of the 
cloth, however, resist dyeing and finishing. C. O’Neill 
has pointed out that Japan wax is not suitable for siz- 
ing mixings. It is only partially saponifiable, and 


therefore not readily removed in the scouring opera- 
tions. 


NEEDLESS RISKS 


A manufacturer writes that a size containing soap, 
paraffin wax and paraffin oil is used for light sizing 
because it is cheaper than tallow, and he asks if it 
should be condemned. It may be that, the soap being 
in a larger amount than the mineral wax and oil, the 
separation of the wax and oil from the emulsion would 
not be likely ; but at the time there is no reason to use 
these substances, and we wish to press home to manu- 
facturers that they are running a risk by using these 
substances at all. 

Recently a case of paraffin wax staining came to our 
notice where it was evident the trouble was caused in 
using blocks of paraffin wax for rubbing on the threads 
during weaving in order to lubricate them. Now, the 
wax taken up in this way is small, but when we have 
4 tons of cloth in a kier and the wax in the cloth melts 
and gets on a few pieces of cloth there is quite suff- 
cient to cause trouble. Paraffin and similar waxes 
should not be allowed in the weaving shed. 


TALLOW IN PLACE OF PARAFFIN Wax A DuBIOUS 
SAVING 


A manufacturer recently stated that the adoption of 
tallow in place of paraffin wax for sizing might meat 
£100 a year to a weaving shed. Wax is about £30 a 
ton and tallow £40, so you can soon figure out what 
difference it would make. Then, consider what risks 
you are taking of having faults thrown back on you. 
Any paraffin wax found in the cloth can easily be de- 
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tected by a trained chemist, and the trade knows that 


only the sizer can be blamed for it. The saving is not 
worth the risk, and a great effort should be made in 
the interests of the industry to eliminate paraffin ab- 
solutely from the sizing and weaving branches of the 
industry. 

Mr. Sagar, at the \WWorld Cotton Conference, asked 
that a committee of experts be formed to construct a 
No doubt some action 
on these lines would be useful, but the great point is to 
convince manuacturers of the benefits to be gained by co- 
operation and abandoning the use of sizing of materials 
known to be an obstacle to the achieving of the best by 
the finisher. 


best size for weaving purposes. 


SEVERAL EXAMPLES OF THE EFFECT OF PARAFFIN IN 
DyeEep Goops 


Under the heading of stains due to paraffin it may 
be useful to refer to a similar trouble which arises 
from time to time from the practice of covering up a 
float or other weaving defect with paraffin wax or soap 
containing it. 

Although only a single float in a lump may have been 
so treated, when that lump is put into a kier along 
with 2 tons of cloth the paraffin melts, floats about in 
the kier and may stain many lumps with all sorts of 
irregular shaped stains, for which the finisher has to 
accept the responsibility owing to his being quite un- 
able to trace them back to their real source. Warps 
have been known to be tinted with a yellow dyestuff 
to make them appear like Egyptian cotton. The dye- 
stu could not be bleached out, but spread a yellow 
tint over the cloth and damaged it. For some classes 
of weaving the tinting of the warps is said to be an 
advantage, and blue tinted warps are sometimes used 
in Jacquard looms; but great care should be taken 
that the dyestuff used is easily removed in the bleach- 
ing process. Yellow ochre has been used in sizing 
mixings and has caused trouble in the subsequent 
bleaching of the cloth. 


CHEMICAL CAUSES OF STAINS 


Among chemical causes we include stains due to 
mineral oil which may have come in contact with the 
yarn or cloth in the course of spinning and weaving, 
from drippings from the roof or from the slasher cyl- 
inder covers, yellow or black bars from cracked bob- 
bins, the oil getting on the roving or oil from the roller 
necks and in the top boards in the cardroom. When 
the weaver pieces a thread an oil stain will result if 
she has oil on her fingers, and this stain cannot be re- 
moved in the ordinary bleaching process. Marks from 
picker bands due to oily and waxy matters in the stuff- 
ing of the leather will not come out, but leave yellow 
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vellow in the finished piece, but if the lubricating oil 
has come from a bearing and contains any copper or 
iron from the machinery, then the trouble is greatly 
aggravated. Cases have been known of pieces of cloth 
falling in two pieces at the finishing owing to one warp 
thread containing such metal contaminated oil, the 
thread consequently having become tender in the proc- 
ess and also tendered the weft. 

When the cloth containing such oil is well scoured, 
part of the oil may be removed but not the metallic 
particles, and these are rarely completely removed by 
the subsequent scouring. 
and are frequently quite 


They remain in the cloth 
invisible in the white goods, 
but become visible either as resistant places to the col- 
ors subsequently applied or as colored stains in the 
white portions of dyed goods, and when such goods 
are chemicked to produce the ultimate white required 
the metallic particles act 
oxygen and tendering the 


on the chemic, giving off 
cotton with which they are 
in contact. If the contaminaticn has taken place in 
the spinning, single threads may only be affected, pro- 
ducing cuts in the cloth; but if the stain has spread to 
more than one thread, as would be the case if they are 
caused in weaving, holes may result. 

Attempts are made at times at the mill to remove 
these metallic stains by treatment with oxalic acid or 
salts of sorrel, but this is an exceedingly dangerous 
practice, because if the acid is not completely removed 
by washing, local, and perhaps more than local, ten- 
dering is likely to result. 


PuRITY OF SUPPLIES 


A Belfast manufacturer at one time tried to get ria 
of oil stains entirely and he succeeded to a large ex- 
tent; but when the looms were standing at the week- 
end he found it practically impossible to prevent con- 
tamination. These were Jacquard looms with compli- 
cated overhead harness. He then used an oil which 
was saponifiable in the bleaching, and the oil stains 
were thereby greatly reduced until he got a delivery 
of oil which was badly adulterated. This oil showed 


the well-known bloom of mineral oil and contained 


little animal has these 


troubles of purity of supplies to contend with as re- 


very oil. The manufacturer 
gards the fats he buys for his size, his softeners and his 
lubricating oil, and on this account we cannot expect 
our troubles under these heads to cease entirely no 
matter how careful the manufacturer is. 

Some years ago it was shown that by using a lubri- 
cating oil containing 75 per cent of colza oil and 25 
per cent of mineral oil any oil stains would be removed 
in the bleaching process. It would be interesting to 
note if such an oil has been adopted to any large ex- 
tent in the weaving industry. Experience shows that 
in a matter of this kind a slight difference in cost is 
the factor that decides adoption or rejection. 

White lead stains from looms and other parts of the 
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textile machinery will not bleach out, but leave light 
brown stains. 


BLEEDING OF DYESTUFFS 


The bleeding of dyestuffs in the bleaching process 
causes a lot of trouble, and probably always will. The 
question was asked at the Cotton Conference whether 
we were encouraging certain yarn dyers, who we 
know produced fast colors, at the expense of other 
yarn dyers; but it was pointed out that we were acting 
in the interests of the trade in general—that is, en- 
deavoring to minimize faults under this head. We feel 
that even if co-operation takes place on this matter we 
have always the human element to consider. More- 
over, it is more likely for variations to take place in 
the process of dyeing, which is sometimes a long and 
difficult one, than in the process of bleaching, which 
is more or less standardized. For instance, turkey red 
for headings is sometimes a variable color. Dyed by 
the old process, it is said to be faster than by the new 
one, and rancid olive oil is stated to give a better prod- 
uct than turkey red oil. Some vat colors are used by 
manufacturers to which the dyers will give no guar- 
antee. The manufacturer takes the risk and the fin- 
isher does his best, but if occasional bleeding takes 
place for no reason, then the finisher of the cloth or 
the dyer of the yarn can explain. The manufacturer 
must always remember he is using colors which are 
not guaranteed for the cloth he is producing. The 
merchant likes the headings, but the goods are fin- 
ished with, every time. 

Immediately after the Cotton Conference a commit- 
tee was formed to go into the question of the fastness 
of colors to bleaching. There are difficulties in the 
matter, but the committee is making headway. Then, 
we have recently had the laundries putting in their 
word on this matter. Perhaps this industry can again 
be roped in and work of general importance done. 


DYES FROM KAOLIANG BRAN 


A method of securing dye from kaoliang bran has been 
discovered by mixing it with soda, sulphate, etc., accord- 
ing to Consul M. D. Kirjassoff, Dairen, Manchuria. The 
brown and black dyes produced by this process have 
been patented and a patent has been applied for to cover 
blue-black. Kaoliang bran may be obtained in prac- 
tically unlimited quantities in Manchuria, delivered at 
stations of the South Manchuria Railway, at approxi- 
mately 1.80 yen per 100 kin. Cost of production of black 
dyes is about 15 yen per 100 kin, to be sold at 25 yen 
per 100 kin; of brown dyes, about 60 yen per 100 kin, to 
be sold at 70 yen per 100 kin; and of blue-black dyes, 
ebout 25 yen per 100 kin, to be sold at 35 yen per 100 
kin. (The present value of the yen is about 48 cents; 
the kin is equal to 1.32 pounds.) 

American manufacturers interested in this report may 
obtain further particulars, including the name of the in- 
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ventor, from the Far Eastern Division, Bureau of For- 
eign and Domestic Commerce, by referring to file No 
509-43. 


PRINTING OF BRONZE COLORS 
By J. BesANcon 


ARIOUS metallic pigments have long been used for 
V the purpose of decorative printing on fancy dress 
fabrics, draperies and upholstery goods. At the present 
time, a large number of novelties are being introduced in 
the market. The most primitive process consisted in 
simply printing on the fabric a gum lacquer in which was 
mixed a metallic powder, then aging and drying. Goods 
finished in this manner, however, were not fast to 
washing. 

Later on, better results were obtained by mixing the 
bronze powder with a fixative capable of being used at 
the same time as a thickener. For this purpose there was 
used a solution of rubber and wax in benzene and cam- 
phor oil and also some copal resin. 

For a number of years large quantities of dyed goods, 
such as black and blue satinettes, have been printed in 
English mills in this manner with gold and silver pow- 
ders. Some of the decorative effects thus obtained are 
very beautiful, and the printed parts are brilliant and 
satisfactorily fast. But a solution of rubber and a varnish 
is capable of being employed in only very limited styles 
of printing; consequently attempts have been made to 
devise methods that would be free from these limitations. 

The use of gelatine has been tried on account of the 
property possessed by this substance of becoming coagu- 
lated to an insoluble form when treated with various 
reagents. The best of these coagulants, perhaps, is for- 
maldehyde. Bronze powder, intimately mixed with a 
solution of gelatine is printed on by means of rollers; 
then the cloth is steamed in an atmosphere of formalde- 
hyde vapors. For this purpose, Jeanmaire in the mill of 
Koechlin Freres at Mulhouse used a thick solution of 
cellulose in cuprammonium. This solution, mixed with 
the metallic powder, can be printed easily, and as it can 
be associated with other steam colors, the process lends 
itself very readily to the production of multicolored ef- 
fects. On drying and steaming the printed goods, the 
ammonia is driven off, and the cellulose fiber mixed with 
the bronze powders is left fixed very firmly in the fabric. 
The cellulose compound, however, has a greenish color 
owing to the presence of the copper oxide which is pre- 
cipitated when the ammonia is expelled. In order to get 
rid of this green color, the goods are first decatized and 
then passed through a solution of sulphuric acid. The 
maximum luster of the metallic powder is then developed 
by calendering. 

Another method which has been developed is the use of 
gelatine solution mixed with the metallic powder and 
combined with the coagulant in a latent form. This was 
suggested as a printing paste by Stephan in 1901, who 
used formaldehyde as the coagulant in the form of its 
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ammonia compound. The printing paste was prepared 
with bronze powder, formaldehyde, ammonia, and a solu- 
tion of gelatine in water with the addition of some re- 
sorcinol. The function of the last-named material was 
to prevent the “setting” or coagulation of the concen- 
trated gelatine solution, and to facilitate thus the opera- 
tion of printing. Phenol also exerts a similar influence 
in keeping the gelatine solution fluid. After drying and 
steaming (or decatizing) the ammonia compound of for- 
maldehyde is dissociated, and the liberated formaldehyde 
coagulates the gelatine and thus fixes the metallic powder. 

A year later (1902) Heilman & Co., described a some- 
what similar method, but replaced the gelatine with 
acetyl-cellulose (Sericose), and also used formaldehyde 
and phenol. Under the influence of heat the formalde- 
hyde and phenol are converted into a synthetic resin 
(Bakelite or Redmanol), and this product acts very 
nicely as a thickener as it is readily miscible with the 
bronze powder and dissolves the acetyl-cellulose. After 
steaming it remains as an insoluble fixative, holding the 
metallic pigment. 

Shortly before the war, a notice appeared, stating that 
the mill of N. Konschine at Serpoukoff, Russia, was us- 
Frossard and 
Rebert, who were chemists at Konschine’s mill, addressed 
a note to the Industrial Society of Mulhouse in which 
they set forth the principle of the process used by them. 
The Konschine method differed from the Heilman proc- 
ess by a greater simplicity, since formaldehyde was not 
used, only phenol (or resorcinol) and acetone (or alco- 
hol) for dissolving the Sericose. The printing paste 
could be applied with copper rollers, and could be asso- 
ciated with the use of other dyestuffs, or even with dis- 
charge colors or with substantive colors. After steaming, 
the metallic print was very fast, and could withstand all 
of the processes used in connection with printing colors, 
such as treatment with tartar emetic solution, soaping, 
calendering, etc. 

A little later the mill of Emile Zundel at Moscow de- 
veloped a further process of bronze printing. Instead of 
using acetyl-cellulose (Sericose) to fix the metallic pow- 
der there was utilized the fixative property of the syn- 
thetic resin produced as a condensation product of for- 
maldehyde and phenol. The Zundel method reduced the 
process to its simplest form. The Zundel patent was 
under discussion for some time as conflicting with the 
Bakelite patent, though finally its novelty was allowed in 
that it produced a new technical effect by the use of an 
already well-known compound. The Zundel process prob- 
ably constitutes the first practical solution of the prob- 
lem relating to the permanent fixation of bronze powders 
by the customary process of roller printing, and may be 
employed in connection with steam and discharge colors. 
—“Revue Textile Chemie Colorante,” through “Canadian 
Dyer and Color User.” 


ing Sericose as a fixative and thickener. 


A novel process for the retting of bast fibers is the use 


of organic solvents like ethylene dichloride, ethylene tri- 
chloride, ethylene perchloride, dimethyl tetrachloride and 
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dimethyl pentachloride. It is claimed that these solvents 
are capable of separating the fibers at temperatures as low 
as 160 deg. Fahr. It would appear, however, that as far 
as the commercial possibilities of this process are con- 
cerned, the solvents mentioned are all too costly to be 
available. They might serve for laboratory testing of 
fibers. 


Foreign Dyes Licensed by 
Treasury Department for 
July Import 


Licensed German-Made Importations More Than Cut 
in Half—Swiss Send Only One-Quarter of June 
Contribution—17,690 Pounds from England 


The Dye and Chemical Control Section, Division of 
Customs, Treasury Department, issued licenses during 
July for the importation of 130,386 pounds of dyes 
from Germany, compared with 214,514 from Germany 
in June; 17,690 pounds from England, against 4,000 
pounds in June; 47,406 from Switzerland, against 182,- 
631 pounds in June. There were no licenses issued for 
imports from France in July and none in June. 

The dyes from England for which licenses were is- 
sued Alizarine Green S 15% Paste, 1,500 
Alizarine Orange AO 20% Paste, 2,000 
pounds; Chambertine Lake, 2,200 pounds; Cross Dye 
Green 2G Madder Lake, 990 
pounds; Ueta Chrome Olive Brown G, 500 pounds; 
Thionol Brown O, 5,000 pounds, and Thionol Brown 
R, 5,000 pounds. 


include: 
pounds; 


Conc., 500 pounds; 


The July licenses issued for imports of dyes from 
Germany and Switzerland follow: 


Germany Switz. 

Designation of Dye (Ibs.) (Ibs.) 
Acid Alizarine Gray G............. 2,115 

Acid Rhodamine BG....i:4...63.25.256 100 Pas 

Acid: RROGAMIRG TRS 5.5.55. 00 4500.6 plea 26 

Aci Rhodamine SR: oc... 06acss.% ree 110 
PUT: TSE NG 5 ood o Sevens a Dae 485 
Algol Brilliant Violet R Pdr........ 130 

Alsel Comets BPG. a sak ccainansins 10 F 
PUL TRO WG, TOE oc os ons siaia ss /5k 10 

Alizarine VI Extra Pure for Lake 

SN gcse oh ea teanns shee oes 1,000 
Alizarme AStO! 1B :..0.6:5 5 sw cece deas val) 
Alizarine Black S Paste for Printing 1,000 
Aiszarwne Bice W Boo occas es wsaees 50 
Agar TSE: S555 s koa Sn eke aes 2,640 
Alizarme- Bine SRY ii.sc3.5 04000 550 
Alizarme Bime WAS: 0.650.500.0005 500 
Ajizanneée Blue Black 3B.............. 1,000 
Alizarine Cyanine Green E......... 200 
Alizarine Cyanine Green G Ex. Pdr. — 200 
Alizarine Cyanine Green 3G........ 800 
Alizarine Direct Violet R.......... 500 
Atlizarine Emeraldole G.::......... 100 
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Switz. 
(Ibs.) 


Germany 
(Ibs.) 


Designation of Dye 
Brilliant Chrome Violet B Pdr re 
Britiant Past Bine GG... 0.605660 500 
eS . eee re 1,000 
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Germany 

Designation of Dye (Ibs.) 
Alizarine Geranole Bi.....s6es ccsecs 25 
Almarme Green: © isis. ics cic ais a seen 200 
Alizarime ‘Green S Paste .......:005.04% 500 
Ahzarine: lndiso: G Paste... 200 
Alizarine Indigo Green Paste....... 1,500 
Alizarme: [sisal Rook c.csi eines ewe 625 
Alizarine Light Blue SE...........0 esters 
Alizarine Maroon 20% Paste....... 1,300 
Alizarine Red PWS Pai o.5c8 ccc cs 2,000 
Alizavme Red W Pat oo. cans cacciecis 672 
Alizarine Rubinole SG.....c.66.0 608635 D05 
Alizarine Rubinole GW............ 500 
Aiizarine TRaibinole Roos ounces ccs o's 1,970 
Alizarine Saphirole SE Pdr......... 50 
Alizarine Saphirole WSA.......... 200 
Alizarine Sky Blue B Pdr.......... 2,350 
Allkali- Fast Green SG «<3. iisccicieas sce 110 
POM ORNS ON 25 Sox sss aouslb okie Re 110 
Anthracene Blue WR Paste........ 210 
Anthracene Brown RD Paste....... ae 
Anthracene Chromate Brown EB... 600 
PE TOR Bog kav nisincceccvce Ba 
Anthracyanine Brown GL.......... 50 
Anthracyanine Brown RL......... 50 
Anthracyanine Green 3GL......... 50 
Anthraflavone GC Paste..........5.. 1,500 
Anthraquinone Blue SE Ex. Pdr.... 100 
Anthraquinone Violet ............. 100 
PUMPER ZATION Ge alse oikcnos os 0ce'e sia are 200 
Azo Acid Black 8BL Extra........ 500 
Alizarine Biue Black B.... 2.0 ....4... 1,300 
Benzo: Past Bilne SBX oii. cc cscs 100 
Benzo- Fast Bitte SG... .0 26% 395 
Benzo Fast Blue 4GL.......... 6 5.08 1,330 
Benzo Fast Bordeaux 6BL......... 1,035 
Benzo Past Brow iG... cies 30 
Benzo Past Brown SGL.s.. 6. cies 500 
Benzo Past. Brows: RG osc ocsis ccsc ccc 625 
Benzo Past Eosme BiL.. i..scccacccs sacs ) 
Benzo Fast Heliotrope BL......... 750 
Benzo Fast Heliotrope 5RH........ 5 
Benzo Fast Heliotrope 2RL........ 570 
Benzo Past Orange 2REs. 6. ccc ss 335 
memee Past Red G6L.........6s.56cc. 1,035 
Benzo Past Red 9BL.........<.css08 160 
Benzo Past Kubine BL. .....0 005; 235 
penne Eagemt <aray TL.......<6 cca. cas 1,100 
IRE INGE DS ood SS a Siepu ath oudale 2,000 
Benzo Rhoduline Red 3B.......... 200 
MGR Gh POO IO sg eG hice aE ana ave lene 10 
I i go a i re 15 
Brilliant Anthrazurol G Pdr........ 75 
Brithant Azurine: SG. ois chs a des 990 
Brilliant Benzo Fast Heliotrope BL. 200 
Brilliant Benzo Fast Violet 4BL.... 180 
Brilliant Benzo Green B........... 180 
Brilliant Benzo Violet B........... ° 25 


1,000 


1,500 


220 


Brilliant Rhoduline Blue R 


Brilliant Sky Blue 8G Extra 


1,320 
1,005 


Brilliant Wool Blue FFR Extra.... 15 


Chinoline Yellow KT Ex. Conc..... 


Chloramine 
Chloramine 
Chloramine 
Chloramine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorantine 
Chlorophyli 
Chlorophyli 
Chlorophyli 
Chlorophyli 


Chromal Blue GC 


1,500 
Ps OER Nea a5 aissiais a oe aes oie 5 
BEMIS TIER ie) oarens, sree dine ebb 
PRMSTN) Oe i, 6. en ccav des wise 710 
ERASE: A ERM a ona id ssa ore 
Past Bite 2G... sss sc 
Past Bitte Bos. chs ce 
Fast Brown SGI >........ 
Past brown Bios s6.6d: 
Past Ren Wik. ws sce 
Fast Violet 2BIL. ....4... 
Fast Violet 4B... «0. 
Fast Yellow 4GL...... 
Bast Yellow Rib ..<..< <6 


SE: ctnsseeceitakeecaun 
500 
1,100 


66 66 eee 6.8 O 2 6 O18 


Chrome Acetme Blue S...... s.c.<. 40 


Chrome Azurine E 
Chrome Azurine P 
Chrome Brown TV 
Chrome Citronine R 
Chrome Citronine V 
Chrome Purpurine JJ Pdr 
Chrome Rhodine BN Pdr 
Chrome Rhodine 6GN Extra 
Ciba Blue 2B Pdr 
Ciba Blue 2BD 
Blue G 
Ciba Bordez 


Ciba 


Ciba Rose 


Ciba Scarlet G Pdr 


Ciba Violet 


Cibanone Blue 3G Paste Pai 
Cibanone Brown B Paste 
Cibanone Brown R Paste 
Cibanone Green LB 


Cibanone 


Cloth Fast Brown G 
Cloth Fast Green G 


Orange R 
Cibanone Yellow R Paste 


SPL CBROCOC HOC RADE OO OO 


Cotumbia Black G Extra........... 500 


Congo Orange R 


200 


Cryetal Vaolet 208... oo ois ccccccaess 50 


Crystal Violet Extra 


Scena aaceyarara aan ane 205 


Switz. 
(Ibs.) 
10 


me 
3,300 


660 
242 
1,441 
936 
636 
110 
1,100 
2,310 
175 
1,320 
15 

15 

15 

15 
1,000 


220 
1,013 
220 
660 
55 
5d 
112 
112 
112 
242 
000 
200 


~ Ww %~ 


200 
660 
2() 
3300 
1.069 
200 


ww 


660 
550 


2 970) 


oo 


2,211 
1.3586 
660 
S80 


660 
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Designation of Dye (Ibs.) (Ibs.) Designation of Dye (Ibs.) (Ibs.) 
Germany Switz. Germany Switz. 
Cyammiftol BAO»... 6.6.8 0sca00s 55 sso». Bro Chrome Agural BX Conc... .... awk 2,000 
I PE 6 6 6beec nn acrne es auune 1,000 ss. Eio*¢Chreme Brown ROS.......... sees 6,500 
PME (64:5 ee cackw dies 50 .... Erio Chrome Flavine A Conc....... ue 1,810 
CE Sicinw nnd xia Wawlnaaies 350 »vo0 mene iepeepe Cee, oo0c cca cise nae 1,000 
Diammme AZo Blue Resi. cccdewae ces 100 see, (reo Chrome Red B...c..cas0s ass ave 9,110 
Diamine Azo Orange 2R........... 10 vase iGO Ceememe Bee Gn ic inn ccc ccascs aici 2,500 
Diamine Brilliant Scarlet S......... 75 sees Bato Chrome Verdon. Si. icc dss ee 500 
Penmaes Tremse 66.6.0. cse sc wiwes 300 acon MPO PORE COMING BE. ccc vcsecn wes pun 1,000 
Diamine Catechine B..........65.: 100 sone eM FIP on cicecrscacncnns vice 12,100 
Diamine Catechine G.............. 200 cue He. WHE bwin de oc inns douk ees 2,000 
Diamine Dark Blue B............. 100 were gS A Be. ere ee 400 
Diamine Fast Black Extra......... 3,600 seine BORERUPOINE: TEM kd awe siesceeasess 55 iene 
Diamine Fast Bordeaux 6BS....... 1,000 cane ase Chrome Green 6.265 ikccwaswcas cag 220 
Diamine Fast Brown G....i:060000 50 wee Past Green Extra Biltish.<.....0.5. 1,500 
Diamine Fast Brown 3G........... 200 woe (ast Mierdant Bele GE. .5o640%seci0% 300 
Diamine Fast Orange EG.......... 500 oe Past Red RL. Base Paste. .....5.<40: 10 
Diamine Fast Orange ER.......... 25 Vink: I BP ached deedan knew wcnas 260 
Diamine Fast Rubine FB.......... 100 ase: ED xdlcndicnde bananas 110 
Diamine Fast Yellow R............ 200 Siok: | SR WY ONG Sioscecaueancodan 100 
tmemine Gray BN. 2. .c6sccnvawses 25 .... Helindone Brown G............... 420 
DMamine Orange Fon... ccc ccscccss 75 ....  Helindone Green G Paste.......... 4 
kmemmme Oranme G. ..6..66cc0ccses 10 ....  Helindone Orange R 10%.......... 25 
Semmes Scbrtet SB oc... .scccceses. 100 coe  SeCNRGORG PME AR soi. .406asen008 250 
Diaminogene Blue BB............. 119 ....  Helindone Pink AN 10% Paste..... 325 
Diaminogene Blue NA............. 1,500 ....  Helindone Pink BN Paste.......... 1,100 
Diaminogene Extra .........se000 6,525 -«es Helindone Pink BN 10%........... 100 
Diaminogene Sky Blue N.......... 500 +. Helindone Pink R Extra........... 1,100 
imamond Green SS... 542. .00%564 500 via elem edt sions sak esas 415 
Diamond Phosphine 2G............ 100 woes MiGlindome Red SB... un. .ccccccsces 1,525 
Diazamine Blue RR oi. cccsccs cs sec Siks 7500 Hehndone Yellow CG..c....6.00.58. 100 
Diazo Brilliant Black B............ 1,275 eae }6©e met Vitlet Ab... ccs ccccccss 40 
Diazo Brilliant Orange GR......... 200 .... Hydron Bordeaux B Dbl. Paste..... 50 
Diazo Brilliant Orange GR Extra.. 500 .... Hydron Bordeaux R Dbl. Paste..... 50 
Diazo Brilliant Scarlet 2BL Ex. Cone. 305 cune Se TOI Gi isis cic csn Sanden 1,200 
Diazo Brilliant Scarlet 3B Extra.... 10 ..». Hydron Brown R Paste............ 100 
Diazo Brilliant Scarlet ROR Extra Hydron Green G Paste............. 100 
i En a ee 200 chee, ME Te ovb oc kins dccascas 5,415 
Diazo Brilliant Scarlet ROR Extra Hydron Scarlet BB Paste.......... 5,000 
CN FEED ar isdcdesccwrccia 50 veces} Mepeeem Tetow BF ices. savssavess 2,000 
Diazo Fast Bordeaux BL.......... 250 pie Immedial Direct Blue B............ 1,000 
ee 275 es» ‘Indanthrene Bhie 3G Paste.:......... 100 
reeme Siwy Tee Bn scccceverscene 700 coe  ‘mndanthrene Blue BGiiec cc ciciieciedss 510 
Diazophenyl Black V.............. re 1,000 Indanthrene Blue GCD Dbl........ 1,000 
Diphenyl Brown BBNC........... re 1,000 Indanthrene Blue RSP Triple Pdr... 1,550 
Diphenyl Catechine G............. oe 2,500 Indanthrene Golden Orange G...... 400 
Diphenyl Chlorine Yellow FF Supra .... 1,000 Indanthrene Golden Orange G sand 
Peet Tie BO. goo eck vcevacevcsen 10 Se WOE. A cpckndvnndnans sodecawee 950 
Direct Brown 06..4.....00c0csaceess wiih 660 Indanthrene Golden Orange G Dbl. 
Direct Chrome Brown B........... 50 tts PE Shine scead Ak dewkdnweeds 1,500 
Direct Clear Blue FF.............. 10 ....  Indanthrene Golden Orange RRT... 3,850 
Direct Fast Red 8BL.............. 25 ....  Indanthrene Green B Dbl. for print- 
ee De 200 fe se Ne heh a Do hd dh BS One ce ak Bit cee 100 
Dect Violet Bi. cc ccc ccceccocesce 10 ....  Indanthrene Pink B Dbl. Paste..... 175 
Eclipse Brown BK.........<escaes Bocas 7,500 Indanthrene Pink BS Pdr.......... 105 
Eclipse Brown 38GK..........seee- ein +500 Indanthrene Red BN Extra........ 810 
eo 500 Indanthrene Violet BN Ex. Paste... 300 


Binsin eens tare 9.610 Indanthrene Violet RR Ex. Pdr..... 100 
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Germany 

Designation of Dye (\bs.) 
Indanthrene Yellow GP Pdr....... 600 
Te AINE TE «5 as tes Satta ne chain 100 
Peaentee TG O00 aie ee ee 25 
PSatie: Wi bUe ees ok. Siete a s's.0.0 125 
J | 2 eevee rer re re eee 600 
SO WO Sia sc kere ess 500 
Pata VCH OWE ES ities lesitiaie newer phate 
Kryogene Violet: 3RX............. 300 
PARAGON PMO cise sisters ce ctetaa ate ssals 
ee ee a 
Peamanor Waueei Gres. c'cca aie a hae ad 
Poamaso) (rance Ge oo) oiscos. ssi sslowicien 
Lanasol Orange BR. sic. canes 
PIAA ACI e i. 5:4 ais saree sie eyo aan 
EN TOW Koso icicescns ceeds ‘on 
Leather Black BO. ...:.::0:..0....005: 364 
Light Green SF Yellowish......... 200 
Metachrome Blue Black 2BX...... 500 
Metachrome Olive 2Gi:. ....cces ss 10 
Methyl Alkali Blue................ 25 
Methyl Violet NFB.................. 25 
Methyl Violet SR... cc ceec ccc eee. 5 
Methyl] Violet RL... ..:6.:. ccc ceases 5 
Methylene Blue GiConc............ 85 
IvEsibat ee VCO Oh asic shee besk 66s sede 100 
a rr 
Modern Violet Noo. ccciere scien eee 
Naphtha Chrome Violet R......... a 
Naphthamine Blue JEF............ 750 
Naphthogene Blue B.............. 1,000 
Naphthol RL Paste.........0...... 10 
Naphtylomine Black 4B............ 50 
Naphtylomine Black 6B........... 50 
Neutral Viotet O.....6606c.0ceee.. 5 
New @laret RA a6 ies cuca cc aewse 150 
SN os radia dads a wwieses sane 50 
Nitrosamine Red Paste........0.... 30 
ee NN Wa haa ete aie cn eases 50 
Paper Fast Bordeaux B............ 1,000 
| Se ee eer rer 5,000 
Patent Phospmime G.........65 0.64. 
Patent Phosphine M............... 
Patent Phosphine R................ skiea 
Pencock Hime LAR. .... 62. 06.66004 270 
PRE SS 5 bc Ab 008s Berd caacdiecs 100 
eo LE rian 
Phosphine 2G Conc... 0... 00008. 
Phosphine SG Cone. ..: ...c.6.6 2662s 
Phosphine 5G Conc...-...........¢. Shise 
NN ME ied ew wisn ome ped kun es 100 
Prune tase A Petta.. 0c ccacccens 500 
Pemte BCE Chis icc dsacescsin ews 5 
Pee TI Bhs oon cs cs cvdndees 900 
Pinto Brows © PG@6 .iuc oc ccc. cenac. 875 
Polar Mattoon V Come............. 
PytO@ene Green BGs i0.6. or. ad slenw noms zal 
Rapid Fast Bine B Pdr............. 10 


Switz. 


(ibs.) 


1,100 
1,320 
850 
116 
847 
1,155 
5d 


33 


1,200 
220 
660 


2,640 
682 
220 


110 
110 
110 
110 


2,000 


1,312 











Germany Switz. 
Designation of Dye (Ibs.) (Ibs.) 
Rapid Fast Brown B Pdr.......... 10 
Rapid Fast Orange RG Paste....... 10 
Rapid Fast Red B Paste............ 10 
Rapid Fast Red BB Paste.......... 10 
Rapid Past Bed Bale c-wncecccscccee 10 
Rapid Fast Red GZ Paste.......... 10 
Ruesorccit rowia P icis ces bends 250 
Mmheonine A (CONC 6.5 cciesieicis ea cewas 5] 
BRO AgIIe Mle. .csicg.a10 ea areai ded ota eis 500 
Reino anise -GGIOIN: i om ccare dicaie aiaeiere 200 
Rhodamme 6GDN Extra........45. 695 
Rhoduline Sky Blwe 3G.............. 350 sca 
MOSAMENTONE WB) ad ccs vcisiart wads ee see 154 
mosantneene BIN < c...6%% va siaws ews iaitets 906 
PROBQUIEMGENC: UR. i cic6 steers wees 00 a eis ee 55 
ROB ANURECHETN  6.cca cistern cweauisia oe 2,057 
Rosanthrene Fast Red 7BL........ 1,375 
Rosanthrene Orange Ri.2. 5... .00s.0'« Sek 1,100 
eRe ONS 2 deo Snicket al oanesebersiaieiaieuvaleis 500 
Slee Be Ts. oecesavarecarctetiatacerarcievs 6 100 
SOrpimMe Wed BB ois: ses terse-c aise ald. es 11 
Sulphon Yellow 5G................ me) atin 
Sulphur Pyrogene Green 3G....... paid 605 
‘Tanam Orance RR: Pats. nos sc as ccc 100 
WMAOTAVINE: TD siatecwietears os care ars 00s 230 
‘Ehtofiavine TN: 1... cetera stats coe U5 
Thio Indigo Rose RN Ex. Paste.... 100 tea 
Thional Brilliant Green GG........ 1,500 
ewes Teen Goes cone evcasanes 1,100 
RIAZOU TOG BUD 6c jo) syoce die eee wes vere. oie 2,310 
Trisulphon Brown B.............. faves 2,000 
Vat Heliotrope R Dbl. for printing... 200 
WE TO TO MGOR i. oo occ ice nccncen 10 
Victoria. Rime B Base.........3.... 200 
Victoria Pure Blue BO............. 500 
Vietora Navy Bias B........66.... 500 i 
VaGlet PIDE, co.cc ckee coweeeesee Sp 220 
Nt Se incu wekerckakanesase 5 
Wool Black GR.w. 6. ccccccc cic cces 2,000 
Wool Fast Biee BL... ccs cccccas 100 suite 
Xylene Fast Light Yellow 2G...... Saket 500 
Xylene Light Yellow 2G........... Sais 500 
Zambesi Pure Blue 4B......<...... 100 
WAGUONS Ki cieonit cwarte sas ee ea 130,386 47,406 
POSITION WANTED 
“OPPORTUNITY, PLEASE KNOCK” 
Young man, neat appearing, highly ambitious, 


graduate of inorganic chemistry, seven years’ practical 
experience as laboratory dyer and matcher of every 
type of dyestuff, desires position where knowledge and 
experience will be of value. Address Box 215, care of 
the American Dyestuff Reporter. 
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KLAUDER-WELDON 


Dyeing - Bleaching - Scouring 
Machinery 


There are K-W machines in use which were built 
nearly half a century ago and which are still doing 
their work efficiently and economically under severe 
service. This is sufficient evidence of the durability 
and capability of K-W Machines after long years of 
subjection to the ravages of live steam, heat and 
alkalis. 

K-W Machinery by its accomplishments has stead- 
ily and irresistibly built up a reputation that has made 
the name “Klauder-Weldon” synonymous with the 
“world’s best dyeing, bleaching and finishing ma- 
chinery.” 

Our interest in upholding the K-W reputation 
means that you MUST be satisfied, and our sugges- 
tions to prospective purchasers are made with the 
view toward solving any dyeing, bleaching or scour- 
ing problem for all time. We will be glad to answer 
any and all questions without obligation on your part 
whatsoever. 


‘e 


“Over a Century of Service and Progress” 


Cele 


BLEACHING POWDER 
FINISHING MATERIALS 
FORMIC ACID 
COLORS 
GUMS and WAXES 
DYESTUFFS CAUSTIC SODA 


INNIS, SPEIDEN & CO. 


Manufacturers, Importers, Exporters of Industrial Chemicals Chemicals 


46 Cliff Street New York 


BRANCHES: 


Chicago Philadelphia Boston Cleveland 
Gloversville, N. Y. 


Write today for K-W Literature 


The Klauder-Weldon Dyeing 
Machine Co. 


Bethayres, Pa., U. S, A. 


Y. G. Mayer, Southern Agent, 
Realty Bldg., Charlotte, N. C. 
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SANDOZ 


ANILINE DYES FOR 
ALL TRADES 













ROHM & HAAS COMPANY 







Manufacturers of 


CHEMICALS 


Bristol, Pa. Phila., Pa. 















SPECIALTIES 









SANDOZ 


We carry a complete 
line at all Branches 


For samples and prices apply 
at any of our offices 


SANDOZ CHEMICAL WORKS 


LYKOPON—Concentrated Hydrosulphite for 
reducing Indigo and vat dyes. 


FORMOPON—For discharge work. 
FORMOPON EXTRA—For Stripping. 
INDOPON W—Indigo Discharge Assistant. 
TARTAR EMETIC—Technical. 


CHEMICALS 












































INCORPORATED 
238-240 Water St. 12 So. Front St 36 Fo oe St. 
NEW YORK PHILADELPHIA BOSTON , ; ‘ ‘ ° 
175 Market St. Commercial Bank Bldg. Sodium Sulphide, Sodium Bisulphite, Sulphate 
PATERSON CHARLOTTE, : of Alumina, Acids, &c. 
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ANTHROLIC 
ACID 


REG. U. S. PAT. OFF. 
REG. CANADIAN PAT. OFF. 


FOR—PIECE DYEING, 
YARNand RAW STOCK 


ARKANSAS CoO., Inc. 


253 Broadway, New York City 


AMERICAN 
Dyewoopo ComPaANY 


Make Our Dyes 
Your Standards 


Dyestuffs are largely responsi- 
ble for the quality of the prod- 
uct you turn out, and the qual- 
ity of the market you develop. 
The best raw material in the 
world is wasted if poorly dyed. 





American Dyewood Dyes have 
a uniformity and permanency 
of quality that has stood the 
tests of the most exacting mar- 
kets. Their past records be- 
come your present ones and 
their quality yours when you 
adopt them as your standard 
brand. 


A full line of Natural and 
Artificial Dyestuffs 


Send for Samples 


AMERICAN DYEWOOD CO. 


New York Boston Philadelphia 
Hamilton, Ont. 


Works at Chester, Pa. 


S. R. Davin 
jf COMPANY 


ee le kay ee 


Dyestuffs 


252 Congress Street, Boston, Mass. 
Hartford Office: 1029 Main Street 
Tel. Main 1684 


Crotona Fast Chrome 


Black W V 


Like its prototype Diamond Black 
F, it possesses remarkable fastness 
to milling, rubbing, light, acids and 
alkalies. It can be used without 
detriment in the presence of metals 
and is suitable for machine dyeing. 


Croton Color & Chemical Co. 


Incorporated 


293 BROADWAY, NEW YORK 


Works: Croton-on-Hudson, N. Y. 




























The First Book in the English Language 
on This Important Branch of the Dyeing Art— 


The Principles and Practice of 
Fur Dressing and Fur Dyeing 


By William E. Austin 


The transfer of furs from Leipzig, Paris and London to the hands of our domestic dyers found the home 
industry lacking in accurate information and without one standard work in English to fill this gap in 
our technical literature. 

Technical journals have thus far been unable to cope with the situation, while the only reliable 
French and German works are unobtainable. 

Austin’s book, the pioneer in the English language, adequately fills the dual role of text-book and 
practical handbook for the worker. It can be had from us, postpaid, upon receipt of price. 


Illustrated $4.00 


HOWES PUBLISHING COMPANY 


4109 Woolworth Bldg. New York City 


Latest 1914 Berlin Edition of 


“FARBSTOFFTABELLEN” 


By Dr. Gustav Schultz 










Containing over 1000 dyestuff formule reprinted and exactly 
reproduced by photographic process on fine white paper, and 
substan‘ ‘ally bound in heavy black cloth and leather. 


Can now be had from us at $10 per volume. 


HOWES PUBLISHING COMPANY 


4109 Woolworth Building, New York 


ey 


1922 Fall Season Card of the Textile Color Card Association 


For Matching 


NEWPORT pw’ 
COLORS 


Our highly developed service laboratories 
are prepared to furnish formulas for the 
duplication of any of these shades on your 
own material. Every different fabric or 
material requires a little different treatment 
or perhaps a different selection of colors 
and very often the fastness requirements 
for one line are entirely different than for 
another. We are prepared to submit for- 
mulas to meet your own requirements and 
our practical mill demonstrators will, on 
request, assist you in obtaining the results 
in your own dyehouse. 


2 RNASE CG BRAG cS a eS a MMRBEE, 20 


The use of our service will entail neither 
expense nor loss of time for you. 
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“COAL TO DYES : UFF ‘ 


¢ 
) 
NEWPORT CHEMICAL WORKS, Inc. 
PASSAIC, NEW JERSEY , 

Branch Sales Offices¢ \ 
] 

) 

] 

; 

s 


BOSTON, MASS PHILADELPHIA, PA. ) 
PROVIDENCE, R. I. GREENSBORO, N. C. CHICAGO, ILL. 


ag | 
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